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New!—Elementary in its approach—up-to-date in its methods and principles—this 
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New!—Here, for the first time, is a truly biologic approach to endocrinology. It is 
an ideal text for undergraduate courses. The entire story of chemical regulators is 
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By C. DONNELL TURNER, Ph.D., Associate Professor of Zoology, Northwestern University. 604 pages, 6” x 9”, with 
349 illustrations on 164 figures. $6.75 


aximow and Bloom’s Textbook of Histology 


New (5th) Edition—By adapting modern chemical and physical methods ‘to the 
problems of histology, Dr. Bloom has completely revitalized this ever-popular 
classic text. 


By ALEXANDER A. MAXIMOW, Late Professor of Anatomy; and WILLIAM BLOOM, Professor of Anatomy, Univer- 
sity of Chicago. 700 pages, 614” x 10”, with 562 illustrations, 32 in color. $8.50 
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Robert L. Platzman’ 





. [physics in Central and Southern Europe 
ager 

ley ¥, 

ule, a 

= CIENTIFIC ACTIVITIES IN BRITAIN, 





7, 1943 Scandinavia, and Western Europe are familiar 
to most American scientists, but unfortunately 

contacts with activities farther to the east are less 
extensive and far from satisfactory. It is therefore 

with pleasure that I report on some impressions and 

—— EB experiences of a recent visit in central and southern 
Europe. The following brief account does not at- 

tempt to deseribe all important activities in the 
countries mentioned, nor does it list all of the leading 
workers in any one place. The visits which my wife 
and I made were unofficial, and the choice of itinerary 


J , 
was dictated by practical and personal considerations. 
, 3(5 Moreover, the comments which follow pertain more 
“BB to the conditions under which scientific work is being 
* prosecuted than to the researches themselves. 
3] 
PoLAND 
ne 


Conditions in Poland do not permit the unrestricted 

1d _Bentry of foreigners, and there are no facilities for 
308 BM tourists. However, it is claimed that anyone with a 
legitimate reason for entering the country will receive 
permission to do so. I had been invited to lecture at 

the University of Warsaw, and visas were issued with 






















4 little delay. Travel to Warsaw is not difficult and one 
91) fae bas the choice of comfortable international trains with 
. sleeping cars from Sweden (via ferry) or from the 
west or south; air travel also connects most European 
capitals. 
all The Polish physicists were extremely friendly and 
hospitable, as were, indeed, all of the Polish people 
3) Je Yhom we met. We lived in Warsaw as guests of Prof. 
W. Rubinowiez, whom we had met at the September 
discussions in Copenhagen. Prof. Rubinowicz, in ad- 
‘dition to a heavy teaching schedule and supervision 
__ Mf the research of a number of advanced students, is 
= carrying on his own research in theoretical physics 
nove pnd writing two books, a monograph on multipole 
hue radiations and a textbook on atomic physics. 
Beis S. Piefkowski, director of the Institute for 
or be Xperimental Physies, placed a ear and chauffeur at 
it ‘aft’ disposal. He, like the other experimentalists, is 
ed L Beverely handicapped in his work by the shortage of 
A. uipment, but we were told that the situation is grad- 
only ually improving. The building which houses the phys- 
scien institutes is intact, but all equipment and the entire 
n rates Guggenheim Fellow, Institute for Theoretical Physics, 
- openhagen. On leave from Purdue University. 
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library were carried off or destroyed by the Germans. 
Even the furniture was removed; not a chair or table 
was left. (Liquidation of the Warsaw physics insti- 
tutes was under the supervision of the well-known 
German physicist, Prof. K. Diebner.) In the process 
of re-equipping the institutes, preference has wisely 
been given to equipment for teaching. We were much 
impressed by the high quality of this equipment, some 
of which was provided by UNRRA. The Institute for 
Theoretical Physies was completely destroyed. Its di- 
rector, Prof. C. Bialobrzeski, now works in the single 
building that houses the institutes of Pienkowski and 
Rubinowiez and, indeed, lives in a small room in te 
building. (The housing shortage in Warsaw is 
probably the worst in the world.) 

At the conclusion of the war not a single physics 
book or periodical remained in any of the libraries 
of Warsaw—or what was left of them. This is a 
typical case, for all of approximately 150 institute 
libraries of the University were completely destroyed. 
The rebuilding of the physics library is proceeding 
well, but, although many recent books and periodicals 
have been acquired, replacement of older items is 
difficult. Funds are extremely limited, and much has 
been given by other countries, including an American 
contribution from the Rockefeller Foundation. 
Seandinavian countries have been particularly gen- 
erous. 

My lecture in the physies institute was attended 
by about 50 persons—professors, assistants, and 
students. Many questions were asked afterward, 
and English was generally spoken, usually well. 
After the lecture I met Prof. A. Soltan, who has 
worked at the California Institute of Technology and 
who is now constructing a high-voltage accelerator 
for research in nuclear physics. 

I was also invited by Prof. W. Kemula, the director, 
to lecture at the Institute for Physical Chemistry. 
Prof. Kemula is dean of the Faculties of Sciences this 
year. Here again the lecture was attended by a 
large audience which seemed pleased to have close 
contact with an American scientist. Following the 
lecture we met several of the other chemistry profes- 
sors and staff members. One of them, Prof. W. 
Swietoslawski, who was Minister of Education before 
the war, spent many years in America, where he is 
very well known. In a tour through the Institute we 
were impressed with its size-and potential excellence. 


291 















Only 


fortunately, there is very little equipment, 


one wing was destroyed during the war. 
a military hospital. 
trical wiring were torn out.) 


difficult so far to obtain research equipment. 


be in usable eondition. 


From Warsaw we traveled to Cracow, where we 
were received by Mrs. Jan Blaton, wife of the late 
Prof. Blaton 
was working at the time at the Institute in Copen- 
He was the 
; leading younger theoretician, and his death 
on May 17 of this year in a tragie accident while on 
a holiday in the Tatra mountains was a severe loss to 


Prof. Blaton and herself a physicist. 


hagen, and we knew him well there. 
country’s 


Polish physies. 


The physicists in Cracow had a much less isolated 
feeling, for only a month earlier they had been hosts 
to the International Union of Pure and Applied 
I lectured at 
the physics institute there and met a number of scien- 
We had a particularly enjoyable conversation 
with Prof. Henryk Niewodniezanski, who is well 
We also met 


Physics Symposium on Cosmie Rays. 
tists. 


known for his work in spectroscopy. 
Prof. J. Weyssenhoff, but could not see Prof. K. 
Zakrzewski, who was very ill at the time. (Prof. 
Zakrzewski died a few months ago.) The Jagellonian 
University, as, indeed, the city of Cracow itself, which 


was the seat of the German “General Government” 


and enjoyed the advantage of having been chosen to 
become a “German” city, is almost undamaged. It 
was extensively mined near the end of the war and 


escaped destruction only because the end came so 


fast. Most of the physics equipment, however, was 
removed by the Germans. Profs. Niewodniezanski 
and Weyssenhoff told us of several trips they had 
made to Germany to search for this equipment, with 
only partial success. The library is intact, although 
sadly lacking in recent books and periodicals. 

I should emphasize the strong impression we had 
of the vigor and determination with which the re- 
building of the University and the reconstruction 
of the city of Warsaw are being carried out. The 
horrible destruction in the city is well known; yet 
we, like all visitors to whom we have talked, were 
terribly shaken when we first saw it. The destruction 
of the University of Warsaw was without parallel 
professors and students were 
murdered, buildings demolished, libraries burned, and 
equipment looted. One ean have nothing but admira- 
tion for the spirit with which the Warsaw scientists 
have attacked the formidable task of reconstruction. 
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in modern times: 


Un- 
for the 
building was stripped by the Germans and used as 
(Even the plumbing and elec- 
Part of the building 
has been reconverted to laboratories, but it has been 
We 
were told of searches through ruins to recover pieces 
of small equipment, such as ringstands, that might 


The Polish scientists feel isolated from America 
science, and this feeling is only partly diminished jy 
the now fairly regular receipt of the Principg 
American periodicals. It is a result both of thei 
long period of complete isolation and of the panei 
of personal contacts after the war, the last becany 
few foreign scientists have traveled to Poland and 
few Polish scientists have been able to visit abroad 
because of the staggering shortage of teachers y 
home. (From 1939 to 1946, although the nationy 
population declined by 25%, the number of scieng 
students increased by 75%.) But as far as we oy 
tell—and there was nothing to indicate that oy 
impression was false—only the friendliest attityj 
prevailed toward American scientists. There jg , 
tendency today to regard Poland and other centr 
European countries as lying behind the “iron ey. 
tain,” as has been indiested, for example, by Dr, | 
Kowarski in his interesting remarks in the Bulletiy 
of the Atomic Scientists, 1948, 4, 139. Regardless of 
how true this might be with respect to their politi« 
or economies, it is certainly not true in the case of 
their science. There is no iron curtain for science ty 
the west of Poland. Polish scientists would all like 
closer contact with the West. Americans should bk 
much more active in promoting such contact. 


CZECHOSLOVAKIA 


We spent several weeks in Prague, just two month 
before the change of government. The surface of 
that unforgettably beautiful city is unchanged, but 
the sears of the German occupation are easily found 
Plaques, usually decorated with fresh flowers, a 
hundreds of street corners commemorate the death 
of Czechs shot on the spot by Germans. (It is mt 
easy for an American, or anyone who has lived 
an unoceupied and undamaged country, to forge 
these plaques, which one can see from the Baltic t 
the Mediterranean. They may list a hundred namé 
or merely one or two. They are a new comm 
mark of the streets of Europe.) In almost all wt 
versity buildings there is a memorial, with wrealls 
and flowers, to some professor or professors whi 
formerly taught there and who were killed in Pragit 
or died in a concentration camp. 

In the Institute for Physics we were again shows 
the greatest hospitality. Prof. August Zaéek, invel 
tor of the magnetron, showed us the laboratories 
and Prof. V. Petrzilka, who is well known in Ent 
land, helped explain the research work to us. Prof 
Petrzilka is engaged in cosmic-ray investigations usit? 
the new Ilford photographie emulsions. The plalé 


are exposed in stations in the high Tatra mountains 2 & 


northern Slovakia. Other fields of investigation # 
Prague are X-rays, electron microscopy, and ultts 
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' high-frequency radio. We also had a pleasant con- 
d by 


versation with Prof. V. Trkal, director of the Insti- 





he, tute for Theoretical Physics. 

they One of the most difficult problems in Prague, and 
i, also in Poland and Italy, is the greatly augmented 
— number of students. This coupled with the wartime 
. depletion in the teaching ranks—for example, in War- 
te saw fully half the teaching staff of the University was 


she lost—has subjected the staff to a continual strain. 


10nal One wonders how they have any energy left for re- 


— search. Prof. Zitek told me that he regularly lec- 
" beat to more than 1,000 students at a time. 

Be. Another problem met again in Prague is the short- 
7 ave of equipment beeause of looting by the Germans. 
a Although many things were stolen, the situation now 
“l is much better than that in Poland. The scientific 
rb libraries and buildings, which impressed us greatly, 
let are intact. There is, however, a shortage of wartime 
#3 of and postwar literature. a 

lities In Prague I spoke before the physicists and the 
se of physical chemists. Both lectures were attended by 
ce t interested and friendly audienees whose command of 


' English was impressive. (Before the war, of course, 
id be German was the second language in Czechoslovakia. 
Now, however, its use is discouraged, and one rarely 
thas occasion to employ it.) Prague is famous as the 
birthplace and center of polarography. Although 
Prof. Heyrovsky was, unfortunately, absent at the 
onths Htime we were there, Dr., now Prof., Rudolf Brditka 
¢ of Me cave us much interesting information about the work 
, but HBof the Institute. The contact of the Prague scientists 
und HS with America seemed excellent. 
, 00 There are a number of other universities in Czecho- 
Jeath slovakia, but in none of them has physies reached an 
sit MSadvanced state. The celebrated German university in 
d 0 TR Pracue was permanently closed after the liberation, 
org Mand its buildings and facilities were taken over for 


1¢ © Mother purposes. 
ame 


mon AUSTRIA 




















= From Prague we went to Vienna in a Pan Amer- 
“a ican Airways plane. The city, and most of the people, 
whe had a melancholy air. The physical destruction in the 
4gm Beity, of which we had heard such strong reports, did 
not make mueh impression on us after Warsaw, al- 
how! Mthough some sections, particularly in the Russian 
We sector, are very much damaged. 
7 Our visit at the Institut fiir Radiumforschung was 
~ in extremely interesting one. Unfortunately, Prof. 
Pro Stefan Meyer was not there; he has now virtually re- 
sig BMtired and spends most of his time in his home in Bad 
lat BMschi, in the American zone. Prof. Berta Karlik, act- 
7 ng director of the Institute, told us of the research 
“et Programs being earried out and showed us some of the 
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new results. One interesting investigation is the study 
of some nuclear reactions using, again, the new Ilford 
plates. (These plates are very popular on the con- 
tinent today because they make possible interesting 
and original researches within the small budgets avail- 
able.) We also learned from Prof. Karlik that a new 
edition of Meyer and Schweidler’s Radioaktivitét is 
being planned as a cooperative enterprise of a number 
of scientists. Unfortunately, Prof. von Schweidler 
died early this year. The library at the Institute is 
in rather good condition. Its wartime and postwar 
copies of American periodicals were private gifts 
from friends in America. 

I also had the pleasure of a conversation with Prof. 
Karl Przibram at the Zweite Physikalische Institut. 
Prof. Przibram, who spent the war years in Eng- 
land, is again engaged in his studies of luminescence. 

It was most interesting to see the new books being 
published by Springer in Vienna. The program of 
this branch of the Springer Verlag, now nominally 
independent of the two German branches, is impres- 
sively vigorous, and its publications to date are a 
remarkable achievement. 

I spent a considerable part of our time in Vienna 
investigating the scientifie and technical books pub- 
lished in Germany and Austria during the war. Not 
a few of these are very rare in America, and many 
are of major importance (for example, the series of 
volumes containing Sommerfeld’s lectures on theoret- 
ical physies). The acquaintance with such books of 
most American scientists, the majority of whom do 
not have personal connections abroad, is necessarily 
based on those volumes republished under license by 
the Alien Property Custodian and selected according 
to the discretion, not to say the whim, of the several 
American firms engaged in such undertakings. It 
would be good to have some responsible organization 
in America or Britain compile and publish a complete 
list of wartime German and Austrian technical books. 
It is difficult to buy such books in Austria or in west- 
ern Germany. Interestingly enough, there seem to be 
more for sale in the second-hand bookshops in Poland. 
Most of the books there are brought in from Germany. 


ITALY 


At the invitation of Prof. Gilberto Bernardini, I 
spent two months working in Rome. Scientifie re- 
search in Italy today is beset with difficulty, and the 
quantity and high quality of much of the output is 
a tribute to the energy and ingenuity of the workers. 
The funds made available by the government for sal- 
aries, libraries, and equipment are utterly inadequate; 
one finds this policy of the government, which directly 
controls the universities, deplorable. The fact that 
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Italian research in nuclear physics and cosmic rays 
still manages to stay in the very first ranks is thus 
all the more remarkable. The now almost historic 
experiment of Conversi, Pancini, and Piccioni must 
give great satisfaction to scientists, in America no less 
than in Europe, who are concerned at the connotation 
for the future of science of the disproportionate 
strength of physics in America, caused chiefly by the 
greatly augmented funds available in America and the 
trying conditions and relatively small budgets under 
which most Europeans are now obliged to work. 
Many of the most talented young men in Italy have 
emigrated, and a stay in Italy makes this easily under- 
standable. The physics library in Rome is pitifully 
incomplete. No English periodicals are received, and 
the only copy of the Physical Review is Prof. Amaldi’s 
private one. 

The Institute for Physics, located in the 10-year-old 
Citta Universitaria, is a great and impressive building. 
The floor space available is more extensive than that 
owned by most American physics departments, and 
there is some fine equipment, including a million-volt 
Cockroft and Walton accelerator. Prof. Amaldi, di- 
rector of the Institute, told me, however, that because 
of the difficulty in competing with American piles and 
other costly equipment he is shifting the emphasis of 
his work from nuclear physics to cosmic rays—a sad 
development at the birthplace of neutron physics. 
However, a great deal of cosmic-ray research is in 
progress. In January the new Cervinia high-altitude 
laboratory was officially inaugurated on Monte Rosa 
(11,500 feet), in northern Piedmont.? This laboratory 
is under the direction of Prof. Bernardini, who spends 
much of his time there. In Rome the entire staff is 
under a great strain because of the teaching load, for, 
just as in the rest of Europe, the number of students 
has risen greatly while the number of instructors has 
decreased. 

The chair of theoretical physics in Rome has been 
vacant since the departure of Wick. Although the 
occasional visits of foreigners (Pauli spent some 
weeks there in 1947, and it is hoped that Heisenberg 
may come for some months) and the necessarily short 
visits of Prof. Bruno Ferretti, who has now returned 
to his post in Milan after two years of work in Eng- 
land, have helped to fill this gap, the experimentalists 
are nevertheless considerably handicapped. 


2For a description of this fine new laboratory see Nature, 
Lond., 1948, 161, 254, or Physics Today, 1948, 1, No. 2, 14. 








The physics departments of other Italian univers. 
ties have not so fully recovered from the war, anj 
now, more than ever, the most important work stems 
from Rome. 


CONCLUSION 


We did not have time to visit other central Ruz, 
pean countries and so can offer no firsthand informs. 
tion about them. Nothing is generally known jn th 
west about the physics in Roumania and Yugoslavia, 
in both of which important work was accomplish 
before the war. In Hungary there are now seven) 
active physicists. We did visit Spain, but there is y) 
physics there of any importance. 

The question of Russian physics is, of course, of 4 
great interest in other European nations as it is jy 
America. However, no more is generally known, | 
know of only one instance of a visit by a Russiay 
physicist to a laboratory in western Europe after the 
war, and even visits to eastern countries have bee 
few, if any. Nor have I heard of any private corre. 


spondence on scientific problems between physicists ip | 


Russia and another country. All information on re. 
search, everywhere we have been, is based only on the 
Russian journals and on the highly glamorized ani 
not always understandable Russian news-service re. 
leases. Even the journals are not received regularly 
in most places, although this is generally believed to 
arise from inefficient distribution. 

In conelusion I should like to emphasize how in. 
portant it is that American scientists more actively 
cultivate personal contacts with their European cdl. 
leagues, by correspondence and especially by actual 
visits. Travel was never easier mechanically than it is 
today; yet for most European scientists other seriou 
barriers to foreign visits now exist—for instance, the 
shortage of teachers, which prevents extended trips 
abroad, and the very real difficulty in obtaining for- 
eign money. The advantages which Americans enjoy 
in these respects should and must be fully exploited 
for the mutual benefit of America and Europe. If 
a world community of scientists is to be achieved- 
and where may it more readily be than in science, for 
which there truly exists a world community of i 
terest ?—personal friendship and understanding 
greatly aid in overcoming the barrier of disparalé 
nonscientific ideas. 
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Theodore Dru Alison Cockerell 
1866-1948 


Duro. . 
i “The scientifie man is always on the road, never at 
f- 
the journey’s end.” Thus wrote Prof. Cockerell, of 


| the University of Colorado, some 12 years before his 
1 death on January 26, 1948, at the age of 81, in San 


shed Diego, California. His career was the exemplification 
‘oe of this assertion. Decade after decade with tireless 
ta devotion he followed the path of knowledge, often 
blazing a new trail, constantly alert to the things of 
of as interest in the landscape about him, eager to become 
si acquainted with the infinte diversity of life, and zeal- 
2 ous to make others equally cognizant of it. Yet al- 
SSlan ways there was a horizon beyond, something that 
r the awaited completion. 
been Up to the last and undeterred by illness, he gave 
ITE. his failing strength to the task of monographing the 
‘sin HR bees of Honduras. It was fitting that this should be 
| re. his last scientific endeavor, for from his middle twen- 
| the ties onward bees interested him perhaps more than 
and any other form of life. The constancy of this interest 
Te is best evidenced by the fact that up to 1938 he had 
arly published 5,480 new names for species, subspecies, and 
1 to varieties, and 146 names for genera and subgenera. 
Since 1938 there have been accretions to this total. 
im. The description of bees believed to be new was only 
vely part of his work. Extension of the geographic range 
of of species already known was another substantial 


tual contribution. Through one channel of publication 
tt alone—Annals and Magazine of Natural History—he 
» issued about 200 successive papers devoted to de- 
the scriptions and records of bees. One student of the 
bees, Prof. H. Friese, has hazarded the opinion that 


me the total number of species the world over, both de- 
ioy scribed and undeseribed, might approximate 20,000. 
‘e On the basis of this estimate, which is probably not 
te sive, One can visualize the magnitude of the in- 
_ dividual contribution of Prof. Cockerell in making 
fo known the diversity and structural significance of the 
in tiny creatures that either he himself collected or that 
a Were sent to him as a gifted specialist. 

In the field of entomology there were, however, 


other rivals that from time to time claimed his at- 
tention. At the beginning of his career, during the 
few years (1891-93) that he served as curator of 
the Publie Museum at Kingston, Jamaica, he selected 
the Coeeidae for special attention and was able to 
record from Jamaica alone more species than had 
Previously been reported from all the West Indies. 
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His transfer subsequently to New Mexico, where he 
served successively in the New Mexico Agricultural 
College and in the Normal University, opened up new 
opportunities for the study of these insects, as it did 
for the study of the bees. Over the years his active 
intellect turned to other groups as well, both fossil 
and recent, and he produced papers dealing with the 
members of many orders as evidence of his broad 
interest in the whole field of entomology. 

The number of his entomological papers is breath- 
taking. Those recorded in the Zoological Record from 
1888 to 1945 number 1,240, including a few that were 
written in collaboration with others. In each of at 
least 15 of those years he published from 30 to 50 
papers, and in only one of the years between 1893 
and 1937, when he was well beyond the retirement 
age of most people, did he permit his entomological 
publications to descend to as low as 10. But what 
amazes one as much as the output is the diversity of 
the subject matter. Now and then there might be a 
dominant trend in the work of a given year. In 1919, 
for instance, the Philippine bees were evidently the 
special beneficiaries of his studies, and in 1933 he de- 
voted 18 of a total of 27 papers to African bees. In 
general, however, he evidenced the range of his interest 
and his mental elasticity by swiftly turning from fossil 
to recent, from a given order to an unrelated order, 
from field experience or description of species to re- 
flective diseussion of biologie problems. 

While insects claimed the largest measure of his 
attention and represented the greatest aggregate of 
publication, his interest in conchology tended to run 
in competition with that in entomology. His interest 
in the snails and the slugs was firmly founded early 
in his childhood, was reinforced when his family 
moved, after the premature death of his father, to 
Margate by the sea, and in a few years reached such a 
point of development that by the middle ’80s, when 
he was still under 20 (he was born August 22, 1566, 
at Norwood, England), he was already contributing 
papers on the Mollusea to scientific publications. In 
1886 no less than 17 such papers appeared. Although 
this maximum was never again attained and the period 
from at least 1893 onward was to witness a quite con- 
spicuous disproportion in favor of entomological 
papers over conchological, nevertheless, in the 60 
years from 1885 to 1944, there were only 11 in which 
he failed to contribute at least something on the Mol- 
lusea. The aggregate of his publications devoted to 
these invertebrates exceeds 200 papers. 
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It was the contention of Prof. Cockerell that he was 
merely an amateur botanist, that his professional work 
was zoological. However, the many evidences of his 
zeal for botany and the range of his interest in this 
field leave little doubt that it continued to hold an im- 
portant place in his interests, even though he was able 
to do research in it only from time to time. Among 
his botanical contributions were a number of desecrip- 
tions of new plants from New Mexico, a revision of 
the genus Hymenozys, studies of the wild roses, in- 
eluding fossil forms discovered at Florissant, paleo- 
botanical studies involving other plants, and his flori- 
cultural] achievement in developing the red sunflower— 
now widely known over the globe—from a single wild 
plant discovered by Mrs. Cockerell. 

Yet in spite of his preoceupation with entomology, 
eonchology, and botany, not to mention other re- 
sponsibilities, he still found time for research in addi- 
tional fields. His studies of fish seales as an aid in 
the classification of the fishes won the attention of 
ichthyologists, and he concerned himself with other 
problems that lay beyond the seope of his principal 
interests. In 1904 he became a reviewer for the 
Chicago “Dial” and for a number of years discussed 
books over a wide range of topies. 

It is impossible to write about Prof. Cockerell with- 
out emphasizing the part of Mrs. Cockerell in making 


his work a success. For nearly 50 years she sha 
his aspirations and was the intimate partner of his 
undertakings. She accompanied him on his field tri 
whether these were made to nearby fossil localities 
like Florissant and Green River, or to distant parts 
of the world. She also took part in his scientific », 
search, and several papers were the product of theip 
joint authorship. On the lecture platform, too, they 
often appeared together to champion an issue or ely, 
date a problem in which they were jointly interested. 

As one looks back over the career of Prof. Cockerel 
and tries to evaluate the qualities that enabled hiy 
to achieve so greatly, one must pay tribute, I think 
not only to his keen mind, but in equal degree to bis 
enterprise and devotion. He kept faith throughoy 
the years with the subjects that interested him, turn. 
ing his back on the smaller things that sidetrack the 
efforts of so many individuals and dedicating himself 
wholly to the attainment of goals worth while. By 
in this exclusiveness of effort he was never the closetej 
recluse. He had an inexhaustible interest not only in 
the depth and breadth of nature, but in his fellow man, 
exemplified in his cordial relations with his students, 
in correspondence with a host of co-workers and 
friends, and in cooperative acts without number. 

Hersert F. Scuwaw 

The American Museum of Natural History 





NEWS 
and Notes 


C. A. Knight recently accepted an 
appointment as as:ociate professor in 
the Virus Laboratory, Department of 
University 
Dr. Knight will continue his 


James B. Fisk has resigned his 
position as director of the Division of 
Research, U. 8S. Atomie Energy Com- 
mission, to become professor of applied 


Biochemistry, 
fornia. 


Edwin J. Hart, formerly a research 
chemist with the U. 8S. Rubber Com- 
pany, recently joined the Chemistry 
Division of the Argonne National 
Laboratory as a senior chemist. 


Elmer D. West and Geraldine 
Spaulding have joined the staff of the 
American Institute for Research, 
Pittsburgh, Pennsylvania. Dr. West 
was formerly associate professor of 
psychology at the University of New 
Hampshire, while Miss Spaulding 
served as editor, National Teacher 
Examination Project, Educational 


f Cali- 
ora Testing Service. 


physics at Harvard University. Dr. 
Fisk had been on leave from Harvard 
since his appointment with the AEC in 
January 1947. 


Robert L. Pendleton, of the Office 
of Foreign Agriculture Relations, 
USDA, and the Department of Geog- 
raphy, Johns Hopkins University, has 
been appointed a special fellow to 
study tropical soils and land use prac- 
tices in the Belgian Congo by the 
Belgian American Educational Foun- 
dation. Dr. Pendleton sailed August 
31 for the four months of field work 
in the Congo. During this time his 
be c/o U. 8. Consul 
General, Leopoldvile, Belgian Congo. 


address will 
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research on the chemistry of viruses 
in which he was engaged while an as- 
sociate of the Rockefeller Institute 
for Medical Research. 


Freddy Homburger, former head 
of the Department of Clinical In- 
vestigation, Sloan-Kettering Institute 
for Cancer Research, has been named 
research professor of medicine and 
head of the cancer research and con- 
trol units at Tufts College Medical 
School. William H. Fishman, an- 
other new appointee at Tufts, will 
serve as research professor of bio- 
chemistry and associate director and 
chief biochemist in the cancer units. 
Dr. Fishman formerly served on the 
staff of the University of Chicago. 


Robert Howland Denison, assist: 
ant curator at Dartmouth College Mu 
seum, was recently appointed curator 
of fossil fishes in the Department of 
Geology, Chicago Natural Histor 
Museum. Dr. Denison spent the year 
1947-48 as a member of the Univer 
sity of California Afriean Expedition 


Nathaniel C. Fick has been named 
deputy executive director of the Com 
mittee on Basic Physical Sciences, Re 
search and Development Board, ©. 
Fick was formerly as-ociated with the 
Battelle Memorial Institute as a metal 
lurgist. 


L. H. Tejada-Flores, currently le 
turing on electrical engineering at the 
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University of Southern California, has 
been named for postdoctorate research 
work under a John Simon Guggenheim 
Memorial Foundation Latin-American 
fellowship. Dr. Tejada-Flores’ work 
on dielectric recovery will be carried on 
under Gilbert D. McCann and Royal 
Ww. Sorensen, of the CalTech Electrical 
Engineering Department. 


Ivan N. Mensh, formerly a USPHS 
Clinical Fellow at Northwestern Uni- 
versity, has joined the staff of the 
Department of Neuropsychiatry, Wash- 
ington University School of Medicine, 
St. Louis, 


F. William Sunderman, formerly 
professor of clinical pathology and 
director of the Laboratory of Clinical 
Medicine, Temple University Medical 
School, has been appointed head of 
the Department of Clinical Pathology 
at the Cleveland Clinic Foundation. 


Frans Verdoorn, managing editor 
of Chronica Botanica, has been elected 
a Corresponding Member of the In- 
ternational Academy for the History 
of Science in Paris, and chairman of 
the newly-established International 
Phytohistorical Committee of the In- 
ternational Union of Biological Sci- 
ences. 


Harold Vagtborg recently resigned 
the position of president and director, 
Midwest Research Institute, Kansas 
City, Missouri, to accept a corre- 
sponding position with the Southwest 
Research Institute of Houston, Texas. 
Dr. Vagtborg is also serving as 
director of the Institute of Inven- 
tive Research and the Foundation of 
Applied Research, as well as technical 
director of the Essar Ranch. George 
E. Ziegler, executive scientist of Mid- 
west Research Institute, is assuming 
the administrative responsibilities of 
that organization until Dr. Vagtborg’s 
successor is named. 


Elizabeth E. Powelson, of Middle- 
town, New York, has been named in- 
structor in the Department of Biology, 
Hood College, Frederick, Maryland. 


Robert C. Lommasson and John 
F. Davidson recently joined the staff 
of the Department of Botany, Univer- 
sity of Nebraska. Dr. Lommasson, 
former instructor of botany at the 
University of Iowa, has been appointed 
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assistant professor, and Dr. Davidson, 
former instructor at the University of 
California, has been appointed as- 
sistant professor and curator of the 
University herbarium. 


Raj Chandra Bose, former head of 
the graduate Department of Statistics, 
University of Calcutta, will become 
professor of mathematical statistics 
at the University of North Carolina 
beginning in the winter of 1949. Prof. 
Bose had recently served as visiting 
professor in the Institute of Statistics 
at North Carolina. 


S. B. Shiveley, formerly professor 
of botany at the state teachers college 
at Superior, Wisconsin, has been ap- 
pointed head of the Department of 
Biology at Nebraska Wesleyan Uni- 
versity, Lincoln. 


Edward H. Glass, formerly ento- 
mologist with the Virginia Polytechnic 
Institute and the Virginia Agricul- 
tural Experiment Station, was recently 
appointed associate professor of ento- 
mology at the New York State Agri- 
cultural Experiment Station, Geneva. 
In his new work, Dr. Glass will deal 
primarily with insect pests of fruit 
trees. 


Grants and Awards 


Research in soils and plant nutri- 
tion will be undertaken by the De- 
partment of Agronomy, Utah State 
Agricultural College, under an annual 
grant of $1,200 recently established by 
the U. S. Smelting, Mining and Re- 
fining Company. The research will 
particularly emphasize zine, manga- 
nese, and iron deficiencies which are 
important in the Great Basin area. 


J. B. Peterson, head of the Agron- 
omy Department, Purdue University, 
and W. M. Myers, of the Regional 
Pasture Laboratory at Pennsylvania 
State College, were named first win- 
ners of the two $500 Stevenson Awards 
for outstanding agronomy research, at 
the recent meeting of the American 
Society of Agronomy. Dr. Peterson, 
formerly on the agronomy staff at 
Iowa State, received the award for 
outstanding research work in soils, 
and Dr. Myers, for his work in crops 
research, The Stevenson Awards, the 
purpose of which is to encourage 
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agronomie research, particularly 
among younger members of the So- 
ciety, were made possible through a 
gift of W. H. Stevenson, of the lowa 
Agricultural Experiment Station, and 
his wife. 


Gerty T. Cori, professor of bio- 
chemistry in the Washington Univer- 
sity School of Medicine, was the recent 
recipient of the Francis P. Garvan 
Medal honoring women in chemistry. 
Dr. Cori, sole woman Nobel Prize win- 
ner, received the gold medal during the 
recent Eastern Session of the 114th 
national meeting of the American 
Chemical Society held in Washington, 
D. C. Dr. Cori was cited for her 
varied and extensive research in bio- 
chemistry, particularly on carbohy- 
drate metabolism and enzymatic re- 
actions. 


Harry Goldblatt, director of the 
Institute for Medical Research of 
Cedars of Lebanon Hospital, Los 
Angeles, California, is the 1948 re- 
cipient of the Charles Mickle Fellow- 
ship of the University of Toronto. 
This award is made to the member of 
the medical profession who is con- 
sidered by the council of the faculty 
of medicine of the University to have 
done the most during the preceding 10 
years in advancing sound knowledge 
of a practical kind in medical art or 
science. Dr. Goldblatt was honored 
for his research on the relationship of 
the kidney to arterial hypertension. 


The American Pharmaceutical As- 
sociation, at its recent annual conven- 
tion in San Francisco, awarded the 
Kilmer Prize to Charles R. Chase, Jr., 
of Stockton, California, and the 1948 
Ebert Prize to Harry W. Hind, of the 
Barnes-Hind Laboratories, San Fran- 
cisco. 

Mr. Chase, a recent graduate of the . 
University of California College of 
Pharmacy, received the Kilmer Prize, 
an inscribed gold key, for his system | 
of identifying botanical drugs by 
their fluorescent glow when exposed to 
invisible, near-ultraviolet rays. As re- 
cipient of the Ebert Prize Medal, Mr. 
Hind, a practicing pharmacist and co- 
owner of the Barnes-Hind Labora- 
tories, was cited for his skillful re- 
search on methods for preparing drug 
solutions for use in the eye. In this 
work, Mr. Hind was aided by Frank 
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M. Goyan, assistant professor of chem- 
istry at the College of Pharmacy, 
University of California. Dr. Goyan 
received an honorable mention for his 
contribution to the investigations. 

W. T. Salter, professor of pharma- 
ecology, Yale University School of 
Medicine, was selected to receive the 
first $1,000 Iodine Educational Bureau 
award. This award will be presented 
to Dr. Salter at the next annual meet- 
ing of the Association, when he will 
present a review paper on his investi- 
gations. Dr. Salter was recognized 
for his ‘‘long and continued basic re- 
search relating either directly or in- 
directly to iodine, and his impressive 
contributions of more than 30 publi- 
cations on this general subject during 
the past 10 years.’’ 


Colleges and Universities 


The University of California at 
Los Angeles has announced that pre- 
liminary studies are under way for a 
new Chemistry and Geology Building. 
The new structure, consisting of about 
150,000 square feet, will include geo- 
logical and chemical laboratories and 
libraries, together with 5 large lecture 
rooms. On completion of the new 
building, UCLA’s present Chemistry 
Building will be remodeled as a Social 
Sciences Building. An appropriation 
of over $5,000,000 has been made to 
cover erection of the new building and 
conversion of the present Chemistry 
Building. 


The Department of Zoology, State 
College of Washington, through its 
chairman, Herbert L. Eastlick, has an- 
nounced a group of staff additions 
which have just become effective. In 
the subdivision on wildlife manage- 
ment, Irven O. Buss, former chief of 
wildlife research, Wisconsin Depart- 
ment of Game, has been appointed pro- 
fessor, and Helmut K, Buechner, until 
recently working on his Ph.D. at Okla- 
homa A & M College, has been named 
instructor. 

In the subdivision on zoophysiology, 
Morris Rockstein, NRC Fellow at the 
University of Minnesota, has been ap- 
pointed professor, and Verner L. 
Johnson, formerly assistant professor 
at Pacific Lutheran College, will as- 
sume the duties of instructor and con- 
tinue work on his doctorate. 
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Robert Whittaker, who recently com- 
pleted his Ph.D. requirements at the 
University of Illinois, has been ap- 
pointed instructor in zoology and will 
also develop courses in ecology. 


The Department of Physiology, 
New York State Veterinary College, 
Cornell University, presented a series 
of lecture-demonstrations in physiology 
for teachers of physiology or pharma- 
cology during the week of July 5-10. 
Thirty-six persons representing 27 
U. 8S. and Canadian colleges and uni- 
versities attended the sessions, which 
included many demonstrations on the 
blood, heart and circulation, urine se- 
cretion, respiration, alimentary tract, 
nervous system, and muscular activity. 


The Gamma Chapter of Alpha 
Epsilon Delta, national premedical 
honor society, has been installed at 
the University of Miami as the 47th 
chapter of that society. H. E. Set- 
terfield, of the School of Medicine, 
Ohio State University, national presi- 
dent of the society, and Emmett B. 
Carmichael, of the Department of 
Biochemistry, Medical College of Ala- 
bama, national councilor of Alpha 
Epsilon Delta, conducted the initia- 
tion of the charter members with the 
assistance of W. H. Steinbach, former 
national president of the society and 
head of the Department of Chemistry 
at Miami, who is faculty adviser for 
the Florida chapter. Honorary mem- 
bers initiated at the installation were 
E. Morton Miller and Julian D. Cor- 
rington, of the Department of Zoology, 
and Harry P. Schultz, of the Depart- 
ment of Chemistry. 

Alpha Epsilon Delta, an affiliated 
society of the AAAS and a member 
of the Association of College Honor 
Societies, was established April 28, 
1926, at the University of Alabama. 
Its objective is to encourage excel- 
lence in premedical scholarship, to 
stimulate an appreciation of the im- 
portance of premedical education in 
the study of medicine, to promote co- 
operation and contact between medical 
and premedical students and educa- 
tors in developing an adequate pro- 
gram of premedical education, and to 
bind together similarly interested stu- 
dents. In the 22 years since its 
founding, its total membership has 
increased to over 7,200 members and 


its 47 chapters have spread through 
out the United States. " 


The Indiana University Medicy 
Center, Indianapolis, recently ay, 
nounced that two major constructigy 
projects had been approved for the 
Center. One is the expansion of the 
Department of Radiology; the othe, 
erection of a research wing to th 
James Whitcomb Riley Hospital for 
Children. The former will add 5,5 
square feet of floor space to the }, 
partment, provision being made 4 
employ the latest safeguards for wy 
of radioactive materials and X-ray 
The latter, for which the state hy 
allocated several hundred  thousanj 
dollars, will provide laboratories fy 
research on children’s diseases, 4 
grant of $250,000 has been approve 
by the Riley Memorial Association jy 
support of this research over a 5-yey 
period. 


A Mechanics Colloquium has bee 
planned by Illinois Institute of Tech 
nology to include a series of 8 monthly 
meetings for the coming academit 
year. Prominent eastern and mii 
western scientists will speak befor 
the Colloquium meetings, which ar 
open to the public. All meetings, er 
cept that scheduled for October §, 
will be held on the Illinois Tech Cam- 
pus, 3300 South Federal Street, Chi 
cago. Lectures, scheduled for 8:0) 
P.M., will be preceded by a dinner a 
6:30 P.M. 

The Colloquium schedule is as fol 
lows: October 6, ‘‘Interpretation of 
Service Fractures,’’ R. E. Petersor, 
manager, Mechanics Division, Westing: 
house Research Laboratories (lecture 
to be held in Technological Institute 
Northwestern University, Evanston); 
November 3, ‘‘ Latest Developments i 
Jet Propulsion,’ J. T. Rettaliats, 
dean of the Division of Engineering, 
Illinois Tech; December 1, ‘‘An AP 
plied Mathematician’s View of the 
Problem of Elastic Stability,’’ J. J, 
Stoker, professor of mathematics, It 
stitute for Mathematies and Mechat 
ics, New York University; January} 
‘‘Evaluation of Brittle Coating 35! 
Tool for Experimental Stress 4t 
alysis,’? A. J. Durelli, research eng 
neer in mechanics, Armour Researt! 
Foundation; February 2, ‘‘Some Phe 
nomena of Nonsteady Flow,”’ ¥ 
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Medica Bridges and Aerodynamics,’’ D. B. 
yw, Steinman, consulting engineer, Robin- 
TUctigg Men and Steinman, New York City; 
for the April 6, ‘¢ Aircraft Flutter Problems, ’’ 
of thin C, Myklestad, professor of theoreti- 







> Other MM.) and applied mechanics, University 
to thi. ¢ Illinois; and May 4, ‘‘Stress, 
tal follMctrain Rate, and Strain Relations in 
d 5,60MMtne Plastic Range, Including an 
the De. snalysis of Finite Homogeneous 
ade t)MMctrains,’’? A. Nadai, consulting engi- 
fOr uM cor, Westinghouse Research Labora- 
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ories. 
Individuals desiring regular an- 


nouncements of the Colloquium meet- 
ings are requested to notify R. L. 
Janes, Illinois Institute of Technology, 
echnology Center, Chicago 16, Illi- 


nois. 
















Industrial Laboratories 





oe The world’s largest X-ray de- 
conthiy velopment laboratory was dedicated 
adenll September 13 by the General Electric 
mid X-Ray Corporation, Milwaukee, Wis- 
bet consin, as @ permanent living tribute 
efore te , : 
ch area’ William D, Coolidge, X-ray pioneer 
gs, er and director emeritus of the G-E Re- 
ber 6 search Laboratory, Schenectady, New 
+ Conf OTK- “Known as ‘‘the father of the 
t, Chi modern X-ray tube,’’ Dr. Coolidge has 


been honored by 13 medals and 7 


r §:00 

an il honorary degrees from scientific and 
educational organizations, 

as fol The new G-E laboratory, represent- 















fing an expansion program begun over 
two years ago, includes the William 
D, Coolidge Laboratory together with 
expanded facilities formerly located in 
Chicago. The new units will provide 
for volume output and extensive ex- 
perimental work for new X-ray ap- 
plications in medicine and industry. 
Speakers at the dedication cere- 
monies, held on the laboratory grounds, 
included, in addition to Dr. Coolidge, 
Arthur C, Christie, professor of clini- 
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es, In- fe’! radiology at Georgetown Univer- 
echat fE"ty Medical School and chairman of 
ary ifmmte Committee on Radiology, NRC, 
, as ifmecharles E, Wilson, president of the 
; Arf General Electric Company, and others. 
engi 
sear The Westinghouse Research Lab- 
' _ Cratories have recently appointed 
‘BR Xichard ©. Hiteheock as science lec- 
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turer for the Laboratories. As his 
first assignment, Dr. Hitchcock is di- 
recting the Westinghouse ‘‘ Theater of 
Atoms,’’ an atomic energy show 
prepared for New York City’s an- 
niversary celebration. Later, Dr, 
Hitchcock, who has spent over 30 
years in research and lecture work, 
will tour the country with special, 
popular shows of current scientific 
achievements. 


Meetings and Elections 


A Symposium on Polymer Chem- 
istry in England, sponsored by the 
Institute of Polymer Research, Poly- 
technic Institute of Brooklyn, will 
be held in the Institute’s Student 
Lounge, 99 Livingston Street, Brook- 
lyn, on September 25, under the chair- 
manship of P. J. Flory, of Cornell 
University. Participants include E. 
K. Rideal, of the Royal Institution, 
London, whose topic will be ‘‘ Surface 
Chemistry of Macromolecules’’; R. 
G. W. Norrish, of the University of 
Cambridge, who will speak on ‘‘ Low- 
Temperature Polymerization’’; and G. 
B. B. M. Sutherland, also of the Uni- 
versity of Cambridge, who will discuss 
‘‘Infrared Investigation of Macro- 
molecules. ’’ 


A symposium on “Fundamental 
Properties of Protoplasm” will be 
held October 4—6 under the sponsor- 
ship of the Detroit Institute of Cancer 
Research. The symposium, marking 
the official opening and dedication of 
the Institute, will also provide its 
first annual scientific program. The 
first two days of the program will be 
devoted to the fundamental sciences, 
and the speakers will include: C, A. 
Baumann, ‘‘Dietary Aspects of the 
Tumor Problem’’; G. W. Beadle, 
‘*Genes and the Function of Proto- 
plasm’’; Robley D. Evans, ‘‘ Quanti- 
tative Aspects of Radiation Carcino- 
genesis in Humans’’; W. O. Fenn, 
‘*Evidence for the Conversion of 
CO to CO, by Living Tissues’’; Harry 
S. N. Greene, ‘‘The Biological As- 
sessment of Tissue Potentialities’’; 
Max A. Lauffer, ‘‘Hydrations of 
Viruses and Proteins’’; Karl Meyer, 
**Mucopolysaccharides and Mucolytic 
Enzymes’’; John L. Oncley, ‘‘ Human 
Plasma Lipoproteins’’; and T. M. 
Sonneborn, ‘‘ Cellular Transformations 
and Their Physical Basis.’’ Detlev 
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W. Bronk and Carl F. Cori will also 
speak on topics to be announced later. 

Speakers on clinical topics scheduled 
for the October 6 session include: 
Charles Cameron, ‘‘Cancer Education 
for the General Practitioner’’; Brad- 
ley L, Coley, ‘‘ Advances in Diagnosis 
and Treatment of Tumors of Bone’’; 
Murray M. Copeland, ‘‘ Benign Tumors 
of the Female Breast’’; Stuart W. 
Harrington, ‘‘Cancer of the Breast’’; 
and Thomas E. Jones, ‘‘Cancer of the 
Rectum and Rectosigmoid.’’ 

Scientists interested in fundamental 
research and its relation to the prob- 
lem of malignant growth are cordially 
invited to attend the symposium. 
Further information may be obtained 
by writing William L. Simpson, Scien- 
tifie Director, Detroit Institute of 
Cancer Research, 4811 John R Street, 
Detroit 1, Michigan. 


The Society for Applied Spectros- 
copy recently announced its current 
schedule of meetings to be held the 
first Tuesday of each month. Speakers 
and lecture titles for the forthcoming 
5 meetings are as follows: October 5, 
Van Zandt Williams, ‘‘ Developments 
in Infrared Absorption Spectrome- 
try’’; November 9, Lester W. Strock, 
title to be announced later; December 
7, Wallace A. Brode, ‘‘ Ultraviolet Ab- 
sorption Spectroscopy’’; January 4, 
speaker to be announced later; Febru- 
ary 1, F. Nolan, ‘‘ Fluorescence in the 
Field of Spectroscopy.’’ Meetings 
will be held at the Lecture Hall, Old 
World Building, 63 Park Row, New 
York City, at 8:00 P.M. 

E. K. Jayeox, of the Bell Telephone 
Laboratories, Murray Hill, New Jer- 
sey, is serving as chairman of the 
Society, and R. R. Hampton, of the 
U. 8. Rubber Company, Passaic, New 
Jersey, is acting as secretary. 


At the 67th annual meeting of the 
American Forestry Association, to 
take place at Chattanooga, Tennessee, 
October 8-11, keynote speeches will be 
made by Representative Clifford R. 
Hope, of Kansas, and Gordon Clapp, 
chairman of the Tennessee Valley 
Authority. According to W. S. Rose- 
erans, president of the Association, 
the meeting will feature studies of co- 
operative land management by Fed- 
eral, State, and private enterprise and 
will include a series of field trips to 
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TVA projects and examples of pri- 
vate forestry in the Tennessee Valley. 

Reservations for the meeting may be 
made through the office of the Asso- 
ciation, 919 17th Street, N. W., Wash- 
ington, D, C. 


The Optical Society of America 
is holding its 33rd annual meeting at 
Hotel Fort Shelby, Detroit, Michigan, 
October 21-23. As usual, the meeting 
will be open to nonmembers of the 
Society, and all interested persons 
are invited to attend. The foremost 
manufacturers of optical instruments 
wil] exhibit their products during the 
meeting. An interesting and varied 
program has been planned, with lead- 
ing authorities in the field of optics 
participating. 


A group of Arkansas physicians 
interested in the activities of the 
American Heart Association organized 
an Arkansas Heart Association on 
July 16 of this year and elected 
the following officers: president, 
Joseph T. Roberts, dean of the Uni- 
versity of Arkansas School of Medi- 
cine; vice-president, Driver Rowland, 
of Hot Springs Arkansas; secretary- 
treasurer, John E. Greutter, of Little 
Rock, Arkansas. This organization 
will operate in accord with the prin- 
ciples of the American Heart Associ- 
ation. 


Officers of the Institute of Navi- 
gation for the academie year 1948-49 
have been announced as follows: presi- 
dent, Rear Adm. G. G. MeLintock, 
USMS, superintendent of the U. S. 
Merchant Marine Academy, Kings 
Point, Long Island; technical adviser 
to president, Paul Rosenberg, presi- 
dent of Paul Rosenberg Associates, 
New York City; executive secretary, 
Samuel Herrick, chairman of the De- 
partment of Astronomy, University of 
California, Los Angeles; treasurer, 
Keith F. Smith, of Los Angeles. A 
number of vice-presidents, regional 
vice-presidents, and chairmen of the 
Institute’s National Committees were 
also elected. 

The Institute is a nonprofit scien- 
tific and engineering socicty devoted 
to the advancement of navigation and 
related sciences and, as such, sponsors 
the coordination of study and research 
in navigational problems in univer- 
sities, military government 
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services, 


agencies, and industrial laboratories 
throughout the United States. 


During the International Powder 
Metallurgy Conference, held at Graz, 
Austria, July 12-17, the Technische 
Hochshule of Graz conferred the 
honorary degree of Doctor of Techni- 
cal Sciences on W. D. Jones (London), 
Paul Schwarzkopf (Yonkers, New 
York), J. A. Hedvall (Géteborg, 
Sweden), A. F. Joffe (Moscow), and 
L, Neel (Grenoble, France). 


Deaths 


William E. Burge, 66, who was 
associated with the Department of 
Physiology at the University of Lili- 
nois for many years, died March 28 at 
his home in Indian River City, Florida, 
One of Dr. Burge’s important fields of 
research was in catalase and metab- 
olism of various tissues. 


Benjamin F. Lutman, 68, emeritus 
professor of plant pathology at the 
University of Vermont and State Agri- 
cultural College, and plant pathologist 
of the Vermont Agricultural Experi- 
ment Station, died July 20 following 
a heart attack. 


Lloyd William Taylor, 55, pro- 
fessor and head of the Department of 
Physies, Oberlin College, since 1924, 
was killed in a fall on Mt. St. Helens, 
Wazhington, August 8. Dr. Taylor 
had also served as a former associate 
editor of Review of Scientific Instru- 
ments, Journal of the Optical Society 
of America, and American Physics 
Teacher. 


Robert M. Grey, 87, superintendent 
emeritus of the Atkins Garden and Re- 
search Laboratory, Harvard Univer- 
sity, died August 13 following a long 
illness in Central Soledad, Cienfuegos, 
Cuba. 


Scott B. Lilly, 63, chairman of the 
Division of Engineering, Swarthmore 
College, died August 19 in Philadel- 
phia, Pennsylvania. 


Samuel Chiles Mitchell, 83, former 
president of the University of South 
Carolina, the Medical College of Vir- 
ginia, and Delaware College, now the 
University of Delaware, and more 
recently, professor of history and 
government at the University of Rich- 


mond, died August 
Georgia. 


20 in Atlant 


Samuel W. J. Smith, 77, Profesggp 
emeritus of physics and former deay 
of the faculty of science at the Uni. 
versity of Birmingham, died Aug 
20 in London, England, ; 


Clell Lee Metcalf, 60, head of ty 
Department of Entomology at ty 
University of Illinois, diced August 


21 in Urbana. Dr. Metealf had bon fl 


on leave of absence for 2 years be. 
cause of ill health. 


Joseph C. Pfister, 81, former pry, 
fessor of mathematics and astronomy 
at Columbia Univer ity, died Augus 
22 in the Presbyterian Hospital, Noy. 
ark, New Jersey. In 1945 Dr. Pfisty 
endowed the Pfister Fellowship Fun 
at Columbia. 


Davis W. Beaumont, 31, arsistant 
professor of chemistry at Indiana Uni. 
versity, died August 25 at the Univer 
sity Medieal Center, Indianapolis, of 
polioencephalitis. 


William Ferdinand Meyer, 67, pr 
fessor of astronomy at the University 
of California, died August 30 in Berke 
ley, California. 


Louis Berger, 52, professor of 
pathology and director and co-founder 
of the anticancer center at Laval Uni 
versity, died in Quebec, Canada, 
August 31. 


Sylvanus G. Morley, 65, interns 
tionally known archaeologist and av 
thor, and specialist in Maya hier 
glyphic writing, died in Santa Fe, New 
Mexico, on September 2. Dr. Morley, 
director of the School of Americal 
Research and the Museum of Ne 
Mexico, had formerly served as i 
associate in the Division of Historicd 
Research, Carnegie Institution 
Washington, and directed its Chiche 
Itza project from 1924 to 1940. 


Abraham Myerson, 66, noted nev 
rologist, psychiatrist, and author, died 
in Boston September 3. Professor 
clinical psychiatry, Harvard Medied 
School, and direetor of research # 
Boston State Hospital, Dr. Myers 
was also on the staff of Tufts Met: 
eal School as professor emeritus 
neurology. 
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Richard C. Tolman, 67, noted 
mathematical physicist and wartime 
adviser on the Manhattan Project, 
died September 5 at the Huntington 
Memorial Hospital, Pasadena, Cali- 
fornia. Dr. Tolman, dean of the 
Graduate School at the California In- 
stitute of Technology, had served as 
professor of physical chemistry and 


| mathematical physics at CalTech for 


the past 27 years. Dr. Tolman was 
vice-chairman of NDRC, and follow- 
ing the war was scientific adviser to 
Bernard Baruch on the UN Atomic 
Energy Commission. 





The Hayden Planetarium is pre- 
snting during September a vivid 
demonstration entitled ‘‘The 200-Inch 
Telescope’? by which visitors may 
seeiingly enjoy a night within the 
world’s largest astronomical observa- 
tory itself. In this unusual setting, 
the lecturer will review the evolution 
of telescopes with a discussion to fol- 
low on the comparative possibilities of 
Palomar Observatory’s 200-inch Hale 
reflector and Mount Wilson’s 100- 
inch reflector, the next largest of its 
kind. 


A large new institute for general 
scientific research which will be open 
to the scientists of the world is to be 
created in the Belgian Congo, accord- 
ing to a preliminary report released 
September 1 through Harlow Shapley, 
director of the Harvard College Ob- 
servatory. The international charac- 
ter of the new institute, which will 
have an initial endowment of $9,000,- 
000 and an additional annual subsidy 
of more than $500,000, is emphasized 
through the recent appointment of 
Dr. Shapley, E. B. Worthington, Eng- 
lish biologist, and A. Chevalier, French 
botanist, to the Board of Administra- 
tors by the Belgian Government. The 
director of the new scientific founda- 
tion, which will naturally specialize 
on problems of the tropics, is Louis 
van den Berghe, professor at the In- 
stitute of Tropical Medicine in Ant- 
werp and visiting professor of tropi- 
tal medicine at Tulane University, 

The purpose of IRSAC (Institute 
Pour la Reeherche Scientifique en 
Afrique Centrale), according to the 
statement submitted by Dr. van den 
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Berghe, is the fundamental study of 
the tropical environment, human, zoo- 


logical, and botanical. Several re- 
search stations will be erected in the 
next two years, the main one, most 
probably, on the high plateau region 
between Lake Kivu and Lake Tan- 
ganyika. A second station will be 
erected before the end of the current 
year in the Province of the Equator, 
not far from the mouth of the Congo, 
and a third in southeastern Katanga. 
Also, two stations, one in the east 
and another in the west, are planned 
for seismologic and ionospheric mea- 
surements. 

Field work has been started, or will 
develop soon, on the lines of social 
and physical anthropology, climatol- 
ogy, nutrition, hydrobiology, geology, 
plant and animal ecology, and a party 
is in the field searching for a most 
suitable site for a high-altitude astro- 
nomical observatory. 

IRSAC will provide fellowships and 
subsidies to the scientists establi:hed 
in the Congo. Its aim is to coordi- 
nate and inspire the various scientific 
institutions and services there. It will 
have its own scientific and technical 
staff and will act as an agency of in- 
formation for visiting scientists to 
the Congo and provide them with ma- 
terial help and various facilities for 
their explorations and _ researches. 
Work tables and other facilities will 
be kept at the disposal of Belgian and 
foreign scientific institutions in the 
different stations of IRSAC. It is 
planned that the institution will as- 
semble an important and appropriate 
library at its main station. American 
scientific institutions that are able to 
contribute current and past publica- 
tions should address them to IRSAC, 
Costerman.ville, Belgian Congo. 

Dr. van den Berghe, the director of 
IRSAC, is ‘already established at 
Costermansville, on Lake Kivu in the 
high mountainous region of the east- 
ern Congo. 

The Belgian Congo offers much 
virgin territory for explorations by 
scientists and affords also a wide vari- 
ety of conditions, varying from moun- 
tains that rise above the tree line to 
the equatorial jungles. In the high 
plateaus in the regions of the Great 
Lakes and the Kivu Mountains, Euro- 
peans can live with comfort, even 
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though but a few degrees south of 
the equator. Around Lake Kivu there 
are extensive agriculture develop- 
ments, with coffee, grain, pyrethrum, 
and cotton among the products. 

The region is especially suited to 
new researches in _ anthropology. 
Among the native tribes are the 
pygmies and the giants that live east 
of Lake Kivu on the borders of Tan- 
ganyika. The Congo is also famous 
for its radium deposits, and it is one 
of the largest sources of uranium ores. 

The president of the Board of Ad- 
ministrators of IRSAC is E. deBruyne, 
of the University of Ghent, who was 
formerly Minister of Colonies in the 
Belgian Government. Among the ad- 
ministrators are many of the most 
distinguished scientists and educators 
of Belgium, representing, among other 
fields, geology, biochemistry, astron- 
omy, mining, engineering, ethnology, 
sociology, veterinary medicine, physics, 
agronomy, and paleontology. 

Although no scientific journal will 
be maintained by IRSAC, a scientific 
report, with general subjects and ab- 
stracts of the papers of the members 
and guests of IRSAC published else- 
where, will appear annually and will 
be distributed widely among scientific 
institutions of the world. 


Outstanding scientific and tech- 
nological developments of the last 41 
years of aviation will be displayed to 
the public on September 18, Air Force 
Day, at Bolling Air Force Base. Fea- 
tures of the large-scale show will in- 
clude the arrival of a pilotless drone 
B-17 and its ‘‘mother’’ ship from 
Elgin Air Foree Base in Florida; a 
display of guided missiles; many sta- 
tie exhibits which will draw attention 
to the work of the Air National Guard, 
the Materiel Command, the Air Engi- 
neer, and the Air Surgeon; and a mock 
raid on the Base with 
seasoned pilots at the controls of the 
fast new ships. 

Speediest AF fighter plane now in 
production is the F-86 (see cover), a 
North American product powered by 
a J-35 jet engine and featuring swept- 
back wings and tail surfaces. The 
plane has a maximum speed of 650 


bombing 


miles an hour and a combat range of 
1,000 miles. 
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Comments and 
Communications 


Starch Blue 


Blue color has long been associated with the presence 
together of starch and iodine. This empirical fact has 
been without satisfactory explanation. Theories of a 
starch-iodide compound, a starch-iodide complex, and, 
more recently, a theory of adsorption have been advanced. 

With the use of radioactive iodine it has been possible 
to show that the change leading to blue color is a change 
induced in the starch molecule by iodine acting catalyti- 
cally in the presence of oxygen and that the blue color is 
not dependent on the presence of iodine. 

To 2 mi of 1% corn starch solution, 2 ml of iodine solu- 
tion (10 mg of KI, 4 mg of I,) and 10 microcuries of I™ 
(radioactive iodine) were added. After allowing contact 
for 3 hrs, iodine was withdrawn by repeated butanol ex- 
traction. (An analytical reagent grade of butanol is 
necessary to prevent loss of blue color by contaminants. 
It has long been known that so-called ‘‘starch-iodine 
blue’’ loses its color in the presence of NaOH.) After 
complete extraction of the iodine, the butanol was found 
to contain the radioactive iodine, while no radioactivity 
was found in the starch blue. (If on dehydration the 
precipitate becomes red, the blue color is returned by 
washing with water.) 

This finding is comprehensible when one recalls that the 
dye stuff, indigo, prior to its synthetic preparation, was 
obtained from the East Indian plant, indican, and occurs 
as an indoxyl-glucoside which goes onto the cloth in a 
eolorless vat form and is then air-oxidized to the indigo 
color form. 

The test reported above confirms earlier work in which 
it was possible to demonstrate the absence of iodine in 
starch blue by the following method: 

To 50 ml of 2% starch (1 gm of corn starch to 50 ml 
of H,O) 50 mi of H,O, was added. To this, 5 ml of 1% 
KI was added. Formation of dark blue color was fol- 
lowed by extraction with 800 ml of butanol in 50-ml lots 
over a period of time. For some time the butanol ex- 
tracted showed brownish and yellow coloration. When 
the butanol was completely white and the ppt. a blue- 
black, the ppt. was examined for iodine by the following 
method: The sample was decomposed in a Parr peroxide 
bomb using sodium peroxide and accelerating agents. 
The fusion was dissolved in dilute HNO,, and the halogens 
precipitated as silver salts which were filtered out on an 
asbestos Gooch crucible. From here analysis was by 
Seott’s Standard Method of Analysis (5th ed., Vol. 1, 
p. 276). There was no evidence of iodine by this method. 

While this method had demonstrated no iodine, it is a 
cumbersome procedure. The method employing radio- 
active iodine is simple and direct and would appear to be 
a conclusive demonstration, 
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This finding is interesting in connection with the Action 
of thyroxin (the catalytic activity of the iodine of di. 
iodotyrosine) in carbohydrate metabolism. 

We are indebted to Lorraine Kirschner, of the Massy, 
chusetts General Hospital, for the Geiger determination, 


NAOMI C, Tunyp 
Forsyth Dental Infirmary, Boston 


Preparation of Succindialdehyde and Its 
Derivatives From Furan 


The investigations of Clauson-Kaas and co-workey 
(N. Clauson-Kaas. Kgl. danske Vidensk Selsk., Math. 
Fys. Medd., 1947, 22, 6; Chem. Abstr., 1948, 42, 1930. y 
Clauson-Kaas, F. Limborg, and J. Fakstorp. Acta Chen, 
Scand., 1948, 2, in press) have resulted in the develop. 
ment of a convenient method for the synthesis of 25 
dialkoxy-2,5-dihydrofurans. Attempts to hydrogenat 
these compounds, using Pt or Pd catalysts, resulted jp 
mixtures of hydrogenation and hydrogenolysis products 
It has now been found that catalytic hydrogenation of on 
of these products over a Raney-Ni catalyst offers a simpk 
and direct route for the preparation of succindialdehyie 
Hydrogenation of 2,5-diethoxy-2,5-dihydrofuran in 4}- 
solute ethanol with a catalyst prepared according t 
Pavlie and Adkins (J. Amer. chem. Soc., 1946, 68, 1471) 
proceeds fairly rapidly at room temperature under a hy 
drogen pressure of about 50 p.s.i. to give a 79% 
yield of 2,5-diethoxy-tetrahydrofuran (I). This produet, 
which is an acetal of succindialdehyde, boils at 30°-31°/1 
mm and is readily converted to the bis-phenylhydrazone 
(m.p., 123°), dioxime (m.p., 169°), and bis-semicarbazone 
(m.p., 192°) of suceindialdehyde. Hydrolysis of (I), 
following the procedure described by Harries (Chew. (bl, 
1901, IZ, 307), gives the free aldehyde in a 30% yield 

A detailed account of the hydrogenation of 2,5-dialkory- 
dihydrofurans will be published elsewhere. 


JPRGEN FAKSTORP,! DOLORES RALEIGH, 
and L. E. ScHNIE?? 
Northern Regional Research Laboratory,2 Peoria, [Ilinow 


Sex and Vigor in Populus 


A point of some interest to geneticists and tree breeder 
is suggested by the preliminary analysis of data on the s 
of a number of poplar clones selected in the fall of 19!. 
The material assembled represents the initial collection of 
a project sponsored by the Maria Moors Cabot Found 
tion and designed to assess the degree of wild variability 
prevailing within various species of the genus. Out of 
76 clones (including tremuloides, grandidentata, Tacam 
haca, trichocarpa, and deltoides) bearing flower buds 
only 18 (23.7%) proved to be females. Several factor 
were involved which would tend to destroy the tr 
randomness of the sample. The most important of the# 

1 American Scandinavian Foundation Fellow, 1947-48. 

2 One of the laboratories of the Bureau of Agricultural and 


Industrial Chemistry, Agricultural Research Administration, 
U. 8S. Department of Agriculture. 
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ns to be that the individual trees were selected on the 
+, of their apparent vigor, health, and good stem form 
compared with their associates in the various stands 
> Maggy, pughout the United States and Canada, where the eol- 
ination, ‘ons were made. This, then, suggests that a positive 
elation may exist in this genus between maleness and 
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Turyg . 
desirable characters as vigor and form. 
urther support of this hypothesis is revealed by a 
x of the old cottonwood or black poplar clones long 
‘vated in Europe. G. Houtzagers (Het Geslacht 
nulus in Verband met zijn Beteekenis voor de Hout- 
t (The genus Populus and its significance in silvi- 
Workers ure). Wageningen, Netherlands: H. Veenman and 
Math, in, 1937), for instance, in his description of poplar 
930; N, Hines cultivated in Holland, notes that of the 8 most 
1 Chen, HB, monly planted, only 2 (25%) are females. 


levelop. f the accumulation of more extensive data confirms 
of 25. Mise preliminary observations, it is needless to point 


ogenate that this knowledge will be an invaluable tool to 
ilted i » breeders and silviculturists interested in the genus 
roduets, ulus. 

1 Of one Scott 8S. PAULEY 
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eed Control—A Liquid Concentrate of the 
propyl Ester of 2,4-D Miscible With Oil 
Water in Any Proportion 


A number of proprietary concentrates of various esters 
24-D are on the market, but few, if any, of them carry 
re than 40-45% of the parent ester. When added to 
e diluting water, many of these concentrates produce a 
ooth white emulsion which remains in stable suspension 
only a very limited time. Thus, in about an hour, two 
tinct layers may begin to form, the upper water-like 
d the lower a dense white flocculation. A casual ex- 
bination of the white flocculent material would suggest 
ut this substance consisted of a precipitate of 2,4-D 
id in fine division. A consideration of the chemical 
action which occurs upon the preparation of the ester 
buld appear to support the suggestion that 2,4-D acid 
8 depositing at the bottom of the container by virtue 
a reversal of the acid-aleohol to ester-water reaction. 
An associate in this laboratory has shown that the so- 
lied hydrolysis of the ester in the diluting water does 
t take place, except at a very slow rate. A difference 
density between the ester, its coupling agent, and the 
uting water accounts for the precipitate of dispersed 
bbules of oily material settling out by gravity. Obvi- 
Bsly, the spraying of such a dispersion in the field or 
iss house, without frequent agitation, introduces errors 
tonly in the uniformity of the application of the active 
stituent of the herbicide, but also in the subsequent 
luation of the treatment. 
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An effort was made in this laboratory to develop a 
concentrate of 2,4-D which would carry about double the 
amount of 2,4-D to be found in proprietary preparations 
of this character. A simple process, involving dilution 
with water, was also recommended to plantation workers 
in which the precipitation of oily globules could be in- 
hibited for a sufficient length of time to assist materially 
in a more even application of the spray components. 
With fuel oil, Diesel oil, and other petroleum oils, this 
concentrate forms a clear solution. 

The formula follows: 


Concentrate No. 1 


Dissolve, in the cold, 15 lbs of conditioning agent! in 85 
lbs of clear isopropyl ester of 2,4-D (weight approxi- 
mately 10 lbs/gal). This carries 70.4% of 2,4-D (cal- 
culated to acid) or about 7 lbs of 2,4-D acid/gal. 

To inhibit rapid settling of heavy oily globules in the 
water dispersion of Concentrate No, 1, add from 8 to 10 
pints of Stoddard solvent to each gallon of concentrate 
before incorporating the diluting water. 

Observations made in current pre-emergence field 
studies indicate that 14 pints of Concentrate No. 1, 
diluted to 25 gals with Diesel oil and applied evenly upon 
the bare soil surface over 1 acre of planted sugar-cane 
seedpieces, will arrest the germination and growth of 
weed and grass seeds and seedlings for 7 weeks. This 
treatment has not shown as yet any abortive effect upon 
the germination and growth of the planted seedpieces. 

Concentrate No. 1, diluted with Diesel oil at from 2 
to 4% equivalent of 2,4-D acid, shows promise of control- 
ling the growth of woody pests such as guava, lantana, 
Java plum, ete. Application should be made to the basal 
portion of the plant, not the foliage. From 50 to 100 ml 
of the diluted concentrate may be used. No primary 
treatment of the tree or shrub is required. A slight 
cupping out of the soil where the plant emerges from the 
ground may be helpful. The effect of the treatment may 
show progressive action for 5 or 6 months. The condi- 
tioning agent, it is believed, renders the diluted concen- 
trate miscible with plant moisture after the treatment 
permeates the bark. 

Concentrate No. 1 has one outstanding disadvantage. 
It employs the isopropyl] ester of 2,4-D, the latter exert- 
ing an appreciable vapor tension. Even when diluted to 
160 times its original volume with Diesel oil, the ‘‘ vapor 
drift’’ of the ester may carry to nearby sensitive vegeta- 
tion. 

FRANCIS E. HANCE 
Experiment Station, 
Hawaiian Sugar Planters’ Association, Honolulu 

1 There are several conditioning agents which may be used. 
Good results were obtained in Hawaii in which we employed 


an oleate of polyoxyethylene hexahydric alcohol (Atlas G- 
1096). 
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TECHNICAL “PAPAS 





The Path of Carbon in Photosynthesis: 
II. Amino Acids’ 


W. StTepKA, A. A. BENSON, and M. CALVIN 


Radiation Laboratory, Department of Chemistry, 
and Division of Plant Nutrition, 
University of California, Berkeley 


The amino acid constituents of the green algae 
Chlorella pyrenoidosa and Scenedesmus D-3 have been 
exumined after exposure to C“O,, using the method of 
paper chromatography. Not only have the free amino 
acids been identified, but the radioactive members of the 
group have been ascertained. 

The methods used in these experiments, which have 
been previously described (2, 3), involve the preparation 
of filter paper chromatograms of whole-cell extracts (80% 
ethanol) or of amino acid mixtures obtained by absorp- 
tion on cation exchange resins from the plant extracts 
(1). The paper chromatograms of the radioactive amino 
acids were either scanned with a Geiger counter or radio- 
autographed. 

In Scenedesmus we have found the following amino 
acids, listed in the order of decreasing relative intensity 
of ninhydrin color on the chromatogram: glutamic acid, 
‘funknown,’’2 alanine, serine, arginine, valine, aspartic 
acid, leucines, phenylalanine, tyrosine, g-aminobutyric 
acid (?), lysine, B-alanine, threonine, glycine, and pro- 
line.s The radioactive amino acids photosynthesized by 
Scenedesmus from C™O, in 30 see (1) include predomi- 
nantly aspartie acid* with somewhat less alanine. Other 
radioactive amino acids synthesized under these condi- 
tions and detected by radioautography included aspara- 
gine, serine, B-alanine, and phenylalanine. 

When the radioactive amino acids synthesized in the 
dark (1 min) by preilluminated (10 min) Scenedesmus 
were separated, the predominant radioactive product was 
aspartic acid with somewhat less labeled alanine. Radio- 
active phenylalanine is synthesized in much smaller 
amount. 

The analysis of Chlorella is not yet as complete as that 
for Scenedesmus. The following amino acids have been 
found in Chlorella extracts: glutamic acid, leucines, 

1This work was performed under contract No. W-7405- 
Eng-48 with the Atomie Energy Commission in connection 
with the Radiation Laboratory, University of California, 
Berkeley. 

2 Identical with Spot #23 of Dent, Stepka, and Steward 
and very probably the same compound reported as (b) with 
chromatograms of EF. coli digest (A. Polson. Nature, Lond., 
1948, 161, 351). 

* Due to the yellow color of this ninhydrin spot, it is not 
possible to compare its intensity. 


‘Aspartic acid may be as high as 75% according to co- 
crystallization assay. 
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alanine, valine, glycine, and B-alanine. Chlorclig y 
have been allowed to photosynthesize with (0, ft 
see form a predominant amount of radioactive a», 
acid with almost as much alanine. Minor radio 
products include B-alanine and serine. Dark (| y 
CO, fixation by preilluminated (60 min) Chlorelig y, 
largely radioactive alanine, . 

In all paper chromatograms the glutamic acid nin}y 
spot was strongly evident. In no case was any radi 
tivity found coincident with this spot. In cases 
glutamine was present, no corresponding radiog¢ 
was observed. 

Thus, it appears that in both dark reduction of 
and photosynthesis the same pattern of radioactiyiy 
the amino acids oceurs. In both eases the amino y 
which have been identified correspond to the 3- and 4 
bon amino acids. This is in accord with the tent 
scheme proposed earlier (1), which inferred that ty 
carbon amino acids, alanine, serine, and f-alanine,\ 
their origin in pyruvie acid and the 4-carbon ones 
the origin of their carbon skeletons in oxalacetie y 
The positive determination of the absence of radiox 
glutamie acid is to be taken as evidence against the; 
ticipation of the tricarboxylie acid eyele in the ani 
path of CO, in photosynthesis. 


References 
1. CALVIN, M., and Benson, A. A. Setence, 1948, 107.4 
2. Dent, C. E., SterkKa, W., and Stewarp, F. C. Xe 
Lond., 1947, 1€0, 682. 
3. Fink, R. M., and Fixx, K. Sctence, 1948, 107, 253 


Significance of Distribution of 
Fluorescein in Sarcoma 180? 


DANIEL M, SHAPIRO? and B. H. Law 


Medical Divit 
Army Chemical Center, Mary 


Moore, in a recent report (2) on the use of previ 
injected fluorescein in the diagnosis of human tl 
at operation, stated that under the conditions of 
study (dose—5 ce of 20% solution intravenously; ¢ 
tion between injection and operation—3-8 hrs) fw" 


1This work was conducted in part by a grant from 
American Cancer Society to the Department of Prevel! 
Medicine, The Johns Hopkins University School of Met) 
recommended by the Committee on Growth of the Natit 
Research Council. These studies form part of a joint? 
ect on the chemotherapy of cancer being conducted 4! 
Johns Hopkins University School of Medicine, Depart! 
of [Preventive Medicine, and the Medical Division, ” 
Chemical Center, Maryland. 

Technical assistance in this study was rendered by 4” 
J. Fisk. 

2 Captain, M.C., A.U.S. 
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was found only in non-necrotic areas of either It is apparent from these data that the distribution of 


metastatic tumors, although it also occurred fluorescein in sarcoma 180 after a constant intravenous 

. a“ ye edema or cyst formation. In experiments dose is determined by the length of time between injec- 
) Pa partnnn whether this report could serve as tion and observation and by the amount of necrosis; at 
* for a method of determining viable areas of the longer durations the fluorescence was thus observed 
geet prior to transplantation, and thus of re- predominantly or only in the areas of necrosis. These 
a incidence of failure of take, the following results suggest that, in these tumors at least, a major 













































rela tg were obtained. factor determining the distribution of fluorescein in the 

“0, § - TABLE 1 tumors at any given time after injection is the slowness 
ie of diffusion into and out of poorly vascularized or necrotic 

ve asp RIBUTION OF FLUORESCEIN IN SaRcoMA 180 aT INTERVALS esuse. 

radiogg ArreR INTRAVENOUS ADMINISTRATION 


Relative staining of viable and nonviable portions of 
tumors with fluorescein must thus be considered a dose- 
duration phenomenon, rather than the result of any spe- 
Animal tissues* Tumors cific staining potentiality of either portion. 
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1 ninhy 
LY radi Marked Nonuniform fluorescence, 
' tending to be higher on References 
periphery 1. Cranpat, L. A., OLpperc, C., and Ivy, A. C. Amer. J. 
Physiol., 1929, 89, 223-229. 
Marked early to Uniform marked fluores- 2. Moore, G. E. Science, 1947, 106, 130. 
n of ( s none at 3 hrs, cence 
with some vari- 
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i a ability : 4 : } . 
a : Physiological Adjustments in Chloride 
and 44 None Marked fluorescence in ne- 
e tents crotic areas: tended to Balance of the Goldfish 


that th decrease by 7 hrs 


nine, 





DALLAS K. MEYER 
Fluorescence was present at all times in the colon, gall- 


ones er, and urinary bladder—the normal routes of excretion Department of Physiology and Pharmacology, 


cetic agmmmuorescein (7). Medical School, University of Missouri 
In a few animals with spontaneous mammary carcinoma, 


radioag 
> show nee of changes : a" : : 
st the — shown enentially the same ceque = Absorption of certain ions, particularly chloride and 
, stribution of fluorescein as the transplanted sarcoma 180. ; ‘ ; - 
e anab sodium against an osmotic gradient, by the gills of 


rworth Farm mice weighing 20-25 gm and bearing certain fresh-water fishes was demonstrated by Krogh 
jay-old transplants of sarcoma 180 (with some vari- (1). The goldfish proved to be a favorable subject for 
n in size) were injected intravenously with 0.25 ee these experiments, but in the case of chlorides, at least, 
’, 107, Gs 1:14 dilution of saturated fluorescein in normal Krogh (2) states that the body must be depleted below 
™ e and killed at various times after injection by normal ion concentration of the internal medium before 
7, 253, thing the cervical cord. The animals were opened, absorption occurs. He accomplished this by leaching the 
tumors hemiseeted, and both animals and tumors’ chlorides from the fish with distilled water. However, 
mined under ultraviolet light. Sixty-eight mice (136 there are no quantitative studics showing that an initial 
ors) were studied in groups at intervals from less reduction of the chloride level is necessary to evoke 
1 min after injection up to $ hr, and at 4-hr in- absorption of this ion. In the present studies data were 
als to 7 hrs. The findings in the various groups obtained upon this phase of the chloride problem. 
summarized in Table 1. Vigorous goldfish (body weight, 45-95 gm) from a 
1 Divis commercial hatchery which had been kept for at least 
Marj é 5 days without food in tanks of flowing water were used. 
Throughout the experiments each fish was held in 4 
glass battery jar containing a carefully measured volume 
of tap water aerated continuously with washed, com- 
pressed air. In those situations in which it was necessary 


sly; 4 b to separate the activity of the gills from that of the 
4 I ) g 
8) nue 


LAND 


previd 
an t 
ns of 


- kidneys, a thin rubber sack was slipped over the tail of 


t from Fic. 1. (a) Seetion of tumor at 5 mp; pale central the fish and brought forward to the level of the pectoral 
revel io fe meetin i , , 

ee rea Is necrotic. (b) Diagram of same tumor at au- fins, where it was bound snugly to the fish with cotton 
a psy; outlined ce r show luorescence. Note iis ‘ ¥ . 

e Natit ¢ central ares showed Sus thread. Preliminary experiments had shown that this 
Bs lat the necrotic and fluorescing areas correspond. . _ ; acyl F 
joint} procedure did not interfere with equilibrium or locomotion 


red ata 
Jepartl 
ion, a5 


ieroscopie sections of all tumors showed the presence of the fish. The urine and feces formed were collected in 
tregular areas of necrosis. Fig. 1b shows the area the rubber sack, but since the fish were in a fasting 
luorescence observed in one tumor; Fig. la, the see- state, the material from the alimentary tract was negli- 
by An made from this tumor to show the essential identity gible. The movements of the chloride ions were de- 
he area of fluorescence and the area of necrosis. termined by analyses of the water surrounding the fish 
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and of the urine collected in the rubber sack. The 
electrometric titration of chlorides was followed, em- 
ploying the electrode system of Yeck and Kissin 
(4). 

Using a series of 80 goldfish, 164 determinations of 
the chlorides in the water surrounding the individual fish 
over periods ranging from 20 min to 117 hrs were made. 
The data have been summarized in Table 1. These fish 


TABLE 1 


Loss OF CHLORIDES FROM AND ABSORPTION 
BY THE GILLS OF GOLDFISH 





Mg of chloride/gm 
of body weight lost (—) 
or absorbed (+) 
by the fish 


Dura- 
tion 
of ex- 
periment 


No. of 
determi- 
nations 


Mean 





Range 





20-60 min 
4— 6 hrs 


- 0.019 
— 0.033 
+0.144 
+ 0.375 
+ 0.805 
+ 0.850 
+ 0.798 


0.000 to — 0.035 
0.000 to — 0.097 
23-24 — 0.027 to + 0.206 
44-52 +0.105 to + 0.928 
> a +0.647 to +0.920 
96 + 0.650 to + 1.010 
117 + 0.600 to + 0.935 





were taken directly from the concrete holding tank, the 
rubber sack secured around the posterior portion of the 
body, and the individual fish placed in the experimental 
jar without further treatment. 

Within the first 20 min there was an appreciable loss 
of chloride ion from the fish into the surrounding water. 
This loss continued at a diminishing rate for 4-6 hrs, 
at which time the absorption of chlorides was begun, 
With few exceptions, all the chloride lost by the fish 
into the water had been regained and additional chloride 
absorbed by the end of 24 hrs. In the period between 
24 and 48 hrs the chloride concentration of the water 
surrounding the fish was markedly reduced. In several 
cases as much as 34 mg of chloride was absorbed by 
individual fish, and the concentration of that ion reduced 
in the water to 0.006 mM/liter. In most eases, by the 
end of 48 hrs the chloride content of the water was 
reduced so low that the experiment was terminated. 
However, in three eases, sodium chloride was added to 
the water and the absorptive process followed for 117 
hrs. The chloride uptake by the fish continued through 
72 hrs, leveling off at 96 hrs and dropping slightly at 
117 hrs. 

In this series it is evident that both the initial loss 
of chloride by the fish and the subsequent absorption of 
chloride from the surrounding water were accomplished 
via the gills, as all of the urine and any material voided 
from the alimentary canal were caught in the rubber 
sack. In view of other experimental work it is highly 
improbable that any chlorides were absorbed from the 
rubber sack through the unbroken and uninjured in- 
tegument of the fish. 

Another lot of 36 fish was divided into three groups, 
each fish of one group receiving by intraperitoneal in- 
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jection 2.5 ml of glass-distilled water and each fish 
the second group, 2.5 ml of a sodium chloride 
carrying 50 mg of the chloride ion. 
consisted of uninjected controls. 
The chloride determinations on both the surround; 
water and the urine in the rubber sacks were | 
the end of 48 hrs. 


80lutig 


Made y 
The data are given in Table 9 


TABLE 2 


EFFECTS OF INJECTIONS OF CHLORIDE OR DISTILLED War 
UPON THE CHLORIDE ABSORPTION (GILLS) AND Exceetios 
(KIDNEYS) OF THE GOLDFISH AT THE ENp op 

A 48-Hrk Periop 





Mg of chloride/gm of 
fish absorbed or 
excreted 





Range Mean 





Absorption 
A Controls 
B_ Salt 
injection 
CDistilled- 
water in- 
jection 14 
Excretion 
A Controls 11 
B_ Salt 
injection 12 
C Distilled- 
water in- 
jection 13 


0.168 to 0.480 0.315 


0.055 to 0.433 0.189 


0.184 to 0.390 0.301 


0.271 to 0.470 0.368 


0.230 to 0.550 0.361 


0.160 to 0.398 0,258 





Statistical significance—Absorption: A: B, t= 2.595, P< 
0.02; A:C, t=0.407, P< 0.7; B:C, t=2.92, P<0.01. & 
cretion: A:B, t=0.197, P< 0.9: A:C, t=4.141, P< 0.00; 
B:C, t=2.915, P<0.01. A P-value of less than 0.02 | 
considered to be statistically significant. 


There was a statistically significant difference in 4 
sorption between the fish receiving 50 mg of the chlori 
ion and those receiving distilled water, the avera 
amount absorbed being 0.189 mg/gm of body weigii 
for the former as compared with 0.301 mg/gm for th 
latter group. There was no significant difference betwee 
the absorption of chloride by the uninjected control 
and the distilled-water group. On the other hand, « 
cretion of chloride ion was reduced in the fish receiviig 
the distilled-water injection, the average being 0.2% 
mg/gm as compared with 0.368 mg/gm for the salt‘ 
jected fish and 0.361 mg/gm for the uninjected contrd 
This difference was also statistically significant. 

It is apparent that excitation of the fish by handling 
sufficient to initiate changes in the absorptive mechanisl 
the fish first losing chlorides from the gills, before t 
absorption began. Krogh (1) states that goldfish woul 
not absorb chlorides immediately when placed in an & 
perimental chamber, but his ‘‘ washing out’’ techniqi 
obscured the fact that a preliminary loss of this 10 
occurred as a result of excitement. These reactions 
the goldfish are suggestive of the adaptation syndrom 
of Selye (3). 

The initial loss of chlorides from the gills during ¥ 
first 4 hrs of these experiments amounted to about * 
of the entire quantity of that ion present in the body” 
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e fish. This loss, if there were no compensation from 
, tissues, would lower the blood chlorides only from 
440 mg% to 427 mg%—relatively a very small change, 
; both of these values lie within the range of normal 
ood chlorides for the goldfish. It is uncertain whether 
sis constitutes sufficient depletion to activate the chlor- 
e-absorbing mechanism, but it is evident that once the 
psorption was begun, reducing the chloride concentration 
the body (by dilution) tends to retard excretion of 
e ion rather than to accelerate absorption. Conversely, 
creasing the chloride concentration of the body fluids 
by injecting NaCl) retards absorption but does not 
 rease the rate of excretion. 
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ransmission by Leaf Hoppers of the Virus 
ausing Phloem Necrosis of 
American Elm 


0.368 


0.361 


0.2 

i 7 W. L. BAKER! 
5, P< 

1. Bureau of Entomology and Plant Quarantine, 
< 0.0015 U. 8S. Department of Agriculture, 
a Columbus, Ohio 


Phloem necrosis, a virus disease, is one of the most 


oll structive diseases affecting the American elm. Its 
al igin is unknown, although observations and reports by 
- rman (5) and Forbes (4) indicate its presence in the 
a ‘ hio River Valley as early as 1882. In recent years this 
ail isease has become epidemic in many sections and has 
aa estroyed thousands of valuable shade trees in such cities 
re b Columbus and Dayton, Ohio; Peoria, Illinois; and St. 
alll ous and Kansas City, Missouri. It has become wide- 
' 0.5 pread and is now known to occur in Ohio, Indiana, 
ait linois, Missouri, Iowa, Nebraska, Kan:as, Oklahoma, 
rkansas, Mississippi, Tennessee, Kentucky, and West 
ontrol irginia (1). 
i In 1940 the Bureau of Entomology and Plant Quaran- 
we ne, M Cooperation with the Bureau of Plant Industry, 
oils, and Agricultural Engineering, esiablished a labora- 
ore Ury at Columbus, Ohio, for the purpose of studying the 
| Wout sease and determining the possible insect vectors of the 
“Gq ius. This paper reports briefly transmis:ion studies 
change ith some of the insect species under investigation. 
- i Late in August and early in September 1940, some 
om dults of the leaf hopper genus Erythroneura were col- 


D, E. Parker supervised these investigations, H. T. Osborn 
ing th nducted the laboratory tests prior to 1944, and R. U. 
Wingle, of the Bureau of Plant Industry, Soils, and Agri- 


yut 39 ) 
herat Engineering, gave valuable assistance in early di- 
ody Ve LOSstic work, 
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lected from elm in the Columbus area and confined for 
4 days in cloth sleeves placed over the foliage of diseased 
elm trees. After this period of feeding the insects were 
divided into two lots and placed in two cloth-covered 
cages (6’ x 6’ x9’), each of which contained 4 healthy 
elm seedlings of approximately }” caliper. The insects 
were not disturbed again and were left to feed until they 
died. The cages containing the seedlings were kept 
covered during the active insect seasons through 1942. 
No disease symptoms having developed meanwhile, the 
cages were then removed and the trees left to grow un- 
protected thereafter. Each succeeding year the trees 
were examined for signs of disease. In August 1945, 3 
of the 8 trees showed typical symptoms of phloem necrosis. 
Two of these died the same summer, and the third died 
early the following spring. The other 5 have remained 
healthy to date. 

Further extensive tests with this group of leaf hoppers 
were established after the trees had developed symptoms 
of disease in 1945 and are now under way, but it will be 
some time before they will be completed. The results 
of the tests begun in 1940 are being reported, however, 
because they indicate that transmission was accomplished 
by insects in this genus. In addition to the three trees 
that died, only one tree among several thousand in the 
immediate vicinity has become diseased since 1940 without 
previous inoculation by diseased tissue grafting. The 
exception is a tree that grew in a eage adjoining the one 
in which two of the three died, the two cages having one 
cloth wall in common. 

The Erythroneura specimens used in the tests begun 
in 1940 could not be recovered for identification, and the 
species involved remain unknown. More than one species 
probably was confined in each cage; yet the chances are 
that most of them were of the species campora, which is 
known to have been common in the collection area in 1940. 
This species occurs commonly on elm and doubtlessly is 
distributed throughout the disease region. 

In early surveys of elm insects in the disease region 
several species of the leaf hopper genus Scaphoideus were 
collected. One of these, S. luteolus Van D., is a consist- 
ent inhabitant of elm. This species, although difficult 
to separate from closely allied ones in the adult stage, 
was found to differ markedly from others in the nymphal 
stages. This difference facilitated collection and per- 
mitted the establishment of a large series of transmission 
tests with this elm-inhabiting species from 1941 through 
1943. The species was not used in tests in 1944, and only 
a few nymphs were used in 1945. In July 1946, however, 
a small number of nymphs were collected and, after they 
had fed for various periods on diseased elm foliage, were 
placed under test on healthy one-year-old American elm 
seedlings. On July 12, 2 seedlings were exposed to 
nymphs and adults that had fed the previous 9 days on 
diseased elm foliage; on July 15, 5 seedlings were exposed 
to nymphs that had fed the previous 12 days; and on 
July 26, 2 seedlings were exposed to nymphs and adults 
that had fed the previous 3 days. In all cases the infec- 
tive insects were left on the test seedlings until the insects 
died. When all were dead, the seedlings were placed in a 
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cloth-covered cage and sprayed with DDT as an addi- 
tional precaution against possible contamination by 
unwanted insects. 

Symptoms of phloem necrosis are seldom visible prior to 
mid-June. In late June 1947, therefore, all test trees 
were checked routinely for the possible appearance of 
disease. At this time one of the two seedlings placed 
under test on July 12, 1946, showed typical symptoms of 
phloem necrosis, and by August 1 the foliage was dead. 
The seedling was then removed and examined. Near the 
ground line, in certain portions of the phloem still alive, 
the symptoms were pronounced. Before this seedling was 
discarued, three patches of bark were removed and 
grafted into three healthy seedlings to determine whether 
the virus could be transmitted from the test seedling. 
In October one of these seedlings showed early symptoms 
of phloem necrosis. This seedling was then removed to 
a propagation room inside the laboratory, where it 
continued to grow until early in January 1947, when its 
foliage suddenly died. At this time the seedling showed 
typical late-stage symptoms of phloem necrosis. 

On July 2, 1947, one of the seedlings placed under test 
on July 26, 1946, was found to have died so suddenly 
that its leaves had failed to abscise and still hung on— 
a phenomenon by no means uncommon among naturally 
infected trees growing in the open. Examination of the 
inner phloem of this seedling revealed typical phloem 
necrosis discoloration. These test trees developed symp- 
toms, therefore, in less than a year after being exposed 
to infective insects. This period contrasts strikingly 
with a possible inoculation period of 5 years where species 
of Erythroneura were used. 

The evidence favors transmission of the virus by this 
species of Scaphoideus, whereas transmission by species 
of Erythroneura is more doubtful. Among several hun- 
dred other test trees in the same and adjoining cages and 
among several thousand trees in a nearby nursery, there 
exists as yet no other evidence of in. ect transmission of 
the virus. As a further check on the significance of the 
results obtained with Scaphoideus, however, an extensive 
series of tests was established late in the 1947 season, 
but it is too early to report on these tests. 

The individuals of Scaphoideus used in the 1946 tests 
were recovered and, after the development of disease 
symptoms in the test trees in 1947, were forwarded to the 
Division of Insect Identification. According to P. W. 
Oman, all were found to belong to the single species, 
Scaphoideus luteolus Van D. Oman’s determination of 
these specimens was based on specimens compared with 
the type of luteolus. They therefore are not the same, 
according to him, as the species that DeLong (2) de- 
scribed as luteolus, but are the same as the species DeLong 
and Mohr (3) described as baculus. Scaphoideus luteo- 
lus is widespread throughout the region where phloem 
necrosis occurs, having been taken in surveys from Ohio 
on the east, to Kansas on the west, and to Jackson, Mis- 
sissippi, on the south. That this species occurs in regions 
not yet known to harbor the virus is demonstrated by 
Oman’s statement accompanying the determination, in 
which he reports having seen specimens from the fol- 
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lowing states outside the disease area: New Jersey 
York, Pennsylvania, Maryland, Virginia, Georgia | 
Alabama. ; 
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The Mechanism of Cysteine and Glutathig 
Protection Against Alloxan Diabetes 


ARNOLD LAZAROW and JOHN W. Partizy 


Department of Anat 
Western Reserve Univers 


STANLEY |, 


Department of Physiological Chemist 
Wayne University College of Medis 


The suggestion that alloxan may produce diabetes } 
cause of inactivation of essential sulfhydryl enzyme, 
the beta cells of the pancreas was made in an earl 
paper by Lazarow (5). Inasmuch as large doses, 
alloxan also destroy other cells (liver, kidney, ete.), i 
also was postulated that the selectivity of this compow 
for the beta cells might be due to an especially \ 
glutathione content which rendered the beta cells m 
susceptible to alloxan (4). 

The injection of large doses of glutathione, cysteis 
thioglycolie acid, and BAL protected rats against a di 
betogenic dose of alloxan (5, 6). By contrast, lag 
doses of alanine, methionine, thiourea, and other cm 
pounds did not modify its diabetogenic effect. Prot 
tion against diabetes by these sulfhydry! compou 
occurred only when they were given prior to the di 
betogenic dose of alloxan. When glutathione or B 
was given 5 min after a diabetogenic dose of allo 
no protection occurred. Since protection failed to 0 
when the sulfhydryl compound was given after! 
alloxan, it was suggested that, if the diabetogenic actit 
of alloxan were due to a combination with eset 
sulfhydryl groups of enzymes, this reaction would! 
be as readily reversed as would be the ease if the § 
groups of the enzymes were simply oxidized to SS grolj 
However, a combination of alloxan with the SH grou 
would explain the failure to protect against diabe 
when the sulfhydryl compound was given following 
diabetogenic dose of alloxan. 

Inasmuch as alloxan, dialurie acid (reduction produ 
of alloxan), and derivatives of these compounds are 
stable, the ultraviolet absorption spectra method ; 
considered suitable for studying the possible reacti 
of alloxan with sulfhydryl molecules, This neces! 
the study of the absorption spectra of alloxan and i 
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sey acid, which previously were reported as having no Alloxan is rapidly decomposed at pH 7.4. It is also 
rrgia ima (4). reduced to dialurie acid by sulfhydryl compounds. With 
"J methods which will be published in detail at a alloxan and glutathione (as compared with cysteine), the 

re date, it was found that alloxan showed an in- formation of a maximum at 305 my is striking, and is 

ion at 270 mp (¢ about 90) below pH 5.0 and an’ thought to be due to formation of an addition product 

°Pt. AME ction which became a maximum at 245 my as the pH which would appear to be similar to that described by 
raised above pH 6.0-7.4 (e=4,800 at pH 7.4). The Schubert (8) in his study of the reaction of carbonyl 


41, ro 
Mp pmposition of alloxan at pH 7.4 was found to be a groups with sulfhydryl. Since the addition of cysteine 
order reaction, the half-life of alloxan being just will convert alloxan to dialurie acid, the fact that added 
pte er 1 min at 37° C and about 2 min at room tempera- cysteine slows down the formation of a product with an 
3 


- Below pH 5.0 alloxan was relatively stable. absorption spectrum maximum at 305 my indicates that 
alurie acid showed a maximum at 270 my (¢=3,200) the mechanism involves a reaction of glutathione with 
g, HCl and at 275 mu (¢=16,500) at pH 7.4. Dia- alloxan rather than with dialuric acid. Since oxidized 
e acid is oxidized rapidly by air in dilute solution but glutathione fails to react, the addition product is be- 


thio be stabilized by the addition of cysteine. lieved to take place through the sulfhydryl] group of the 
Ss | glutathione. 

The mechanism by which cysteine protects against 
’ATTERS) DECOMPOSITION alloxan diabetes is probably due to the reduction of 


PRODUCT alloxan to an nondiabetogenic compound, dialurie acid. 
Although dialurie acid can be reconverted to alloxan, this 
reconversion is also slowed by cysteine, thus preventing 

EY Le the formation of an effective concentration of alloxan. 

LLOXAN = RSH —> =" In addition, glutathione removes alloxan from the field of 

action by forming a new compound with an absorption 
spectrum maximum at 305 my. These results might ex- 


Anato 
T nivergi 











The mist <— 


| Mediei Oo 


abetes hy S plain why the administration of a large dose of sulfhy- 
nzymes dryl, given 5 min after a diabetogenic dose of alloxan, 
an earl R-S-ALLOXAN fails to protect rats from diabetes. ; For, if the alloxan 
doses 9 has already reacted with proteins as indicated in the data 


, ete.), j Fie. 1 (presumably with the sulfhydryl groups of essential 
compoul enzymes), the addition of sulfhydryl might not be ex- 
‘ially \qqgeloxan was found to react with eysteine to give a pected to reverse this reaction. The data also support 
ells nogmgcttum similar to that found when dialuric acid was the contention that dialurie acid itself is not diabeto- 
bilized with cysteine. With time, at pH 7.4 both dia- genie, but that the diabetes observed after the injection 
eysteit acid and alloxan decomposed in the presence of of dialurie acid (1) is due to the conversion of dialuric 
rst a damteme, and a broad band appeared between 340 and acid to alloxan in the body. 
ist, lage ™H (e = 90-650, depending on conditions). Since it has been reported that an enzyme contained in 
her oameloxan reacted with glutathione to give maxima at dog liver can convert urie acid into dialurie acid (7), 


Prote my and 305 mp. The maximum at 275 my was and since the injection of dialurie acid produces diabetes, 
ompour rved with a high glutathione to alloxan ratio (9: presumably by conversion to alloxan, there is a reason- 
the dygmmeoxan = M/5,000). On standing, the maximum at able chance that alloxan may also oceur in man (2). 

or B mu disappeared, whereas that at 305 my became more In a preliminary note Griffiths claimed the production 


 alloxagme'Se (c= 17,400). When equimolecular proportions of of diabetes by the injection of massive doses of uric acid 
| to occtqmme2" and glutathione were mixed (M/5,000), a maxi- into a glutathione-depleted rabbit (3). 


after times @t 805 my, was observed. In 3 min the extinction Should alloxan prove to be a factor in human diabetes, 
rie acti? Mu reached 75% of the highest extinction obtained the reaction between glutathione and alloxan herein re- 
essentimm (218 ratio, ported would have an important bearing on its etiology 
ould MP luric acid and glutathione gave essentially the same and prevention. 


' the MR Tesult as did alloxan and glutathione. Oxidized 
¢ croumethione did not reaet with alloxan. Alloxan (or dia- [ é; 

e acid) reac : , : 1. BRUCKMANN, G.. and WERTHEIMER, E. J. biol. Chem., 
H grou id) reacted much more slowly with glutathione in 1947, 168, 241 

diabe Presence of cysteine, to give a maximum at 305 mu, 2 puny, J. S.. KinkpaTrick, J., McLetcutr, N. G. B., and 


wing h was the ease when cysteine was absent. Te.rer, S. V. J. Path. Bact., 1943, 55, 245. 


lloxan added to erystalline egg albumin denatured Grirritas, M. G. J. biol. Chem., 1948, 172, 853. 
. Heyrotn, F. F., and Loorspourow, J. R. J. Amer. chem. 


"3 ” nlow . 
. prod a uponal P.C. to free the sulfhydryl groups, gave Soc., 1934, 56, 1728. 
= an rum with a maximum at 305 mp. The spectrum . Lazarow, A. Proc, Soc. erp. Biol. Med., 1946, 61, 441. 
hod 1 determined by comparing with a blank containing . Lazarow, A. Proc. Sec. exp. Biol. Med., 1947, 66, 4. 
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reacti0 : = 
‘ he data s J and Izar, G. Z. Z. physiol. Chem., 1909, 62, 347. 
vessitalt Presented suggest the following conclusions, g goyvpent, M. P. J. biol. Chem., 1935, 111, 671; 1936, 
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IN THE LABORATORY 





Adaptation of Selsyn Transmitters for 
Obtaining Isometric Myographs on 
the Cathode-Ray Oscilloscope 


Rosert L. BOWMAN 
New York University College of Medicine 


A method by which inexpensive, readily available, 
400-cycle, selsyn transmitters may be used for obtaining 
mechanical myographs on the cathode-ray oscilloscope 
is as follows: 

The rotor leads of a small 
transmitter are connected to any convenient source of 
audiofrequency alternating current, which need be only 


indicator-type selsyn 


a moderately good sine wave with an output of 10-30 v 
and capable of working into the low impedance of the 
rotor winding. A few watts of power is ample. Any 
pair of the three stator leads is then connected through 
the amplifier of a conventional ecathode-ray oscilloscope. 
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SELSYN 


Libititi 
0) * 
Fic. 1. (a) Wiring diagram: R—rotvr wiuding, 
S—stator windings: one lead left unattached. (b) 
Selsyn pick-up unit showing the added lever, cylindrical 
case, and torsion spring. The knurled screw is used 
for adjusting the zero load output level. 


The pattern is observed on the oscilloscope and the 
rotor turned until minimum output is obtained. The 
gain of the oscilloscope can now be turned up without 
appreciably increasing the output. At this point it is 
noted that a minute amount of rotation of the shaft 
produces a marked increase in output. The use of a 
condenser of suitable size (0.25 mf for 2,000 eps or 1 mf 
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for 1,000 eps) (Fig. la) will greatly improve 
sensitivity and linearity of the rotation to » 
changes. 

A unit wired as described was arranged with , 
lever attached to the front shaft and with , 
length of spring steel rod attached axially to th 
shaft and fixed at the other end to the case y 
instrument (Fig. 1b). With the spring in placg 
small load applied to the lever produces torsional 
on the spring, and the electrical unbalance appey 
a departure from the zero level. The unit deg 
used the ‘ong limb of an Allen-head setscrew yw, 
that measured 0.078” across the flats. With this; 
of spring and an input voltage of 30 at 2,000 » 
torque of 125 gram-centimeters produced a 0.13-y ch 
This torque produced 7 min of angular rotation ¢ 
shaft or .001” displacement of a lever 4” long. | 
up to 3 kg were tolerated by the shaft and lever sy 
used. This unit was found to have adequate sensi 
and frequency response for the isometric recording ¢ 
time tension course of muscle responses to single sq 
Linearity of foree and displacement to output 
within 2% over wide ranges. 





Fic. 2. (a) Isometric twitch responses of 
gastrocnemius muscle-nerve preparation to single 
dual shocks. Stimuli at 1-see intervals. Slow-mo" 
film record with oscilloscope sweep off. Oscillos 
grid lines divide the pattern for easy measuren® 
(b) Twitch response of human hypothenar muscles! 
two stimuli delivered percutaneously to the ulnar De 
Single sweep photographed on stationary film. * 
Slow-moving film record of sudden release of 4 
load to show rapidity of response and damping. 
curves taken with exciting oscillator at 500 cps. 


The oscilloscope pattern observed is that of a4 
tude-modulated audiofrequency signal (Fig. 2a). 
outline of one-half of the modulation envelope # 
conventional myograph curve, but the double ¢! 
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Stageous in making accurate measurements. Since 
mplitude of the audiofrequency signal is changed 
» deflecting force, the base line reflects changes in 
gnal source and the position of the rotor. Direct- 


»t amplification is not required to obtain static 


characteristics and calibration can be easily ob- 
1 by the use of laboratory weights hung on the 


arm. 
» frequency of the oscillator used to power the 


, can be used as a time signal when it is set so 
the individual peaks are visibly separated by the 
» speed (Fig. 2b). This is particularly advanta- 
when using cathode-ray technique, since it elimin- 
he requirement of additional timing systems. The 
al frequency response of the device described was 
nined to be 600 eps with excellent damping (Fig. 
Higher frequeney response can be obtained by 
icing sensitivity by the use of a stiffer spring and 
versa. The unit described has a shaft 0.125” in 
ter and is not adapted to more than a few kilograms 
nad. Larger units, such as the type GE 2J1G1, 
been tested and are capable of withstanding higher 
_~The size 5 selsyn, also readily available from 
surplus equipment dealers, has a 5/16” shaft and 
apted to loads encountered in myographic observa- 


on man. 


ect of Calcium Chloride on the 
paration of Extracts of 
bertussis? 


N I, BuRRELL, K. C. Roppins, and Louis PILLEMER 


Institute of Pathology, 
Western Reserve University 


is well known that mucin-like substances interfere 
the separation and purification of tissue proteins 
Difficulty is also encountered in the isolation of 
and other antigens from mucin-producing bacteria, 
the mucin-like materials hinder effective centrifuga- 
filtration, and washing, 
ring the course of studies on the isolation and char- 
ization of toxic and somatic antigens from a toxin- 
icing strain of H. pertussis (7), contaminating 
n-like substances greatly hindered all preparative 


Pdures, Sharp separation of the bacteria from their 


ble antigens by either centrifugation or filtration was 
st impossible, and extracts prepared by either of 
methods were found to be unsatisfactory for further 
ication of the toxin. Under certain conditions, the 
was strongly, and at times irreversibly, adsorbed 
€ mucin. It was thus impossible to determine the 
solubility of the toxin. 
was observed that the addition of optimal amounts 
aCl, to a suspension of H. pertussis results either in 
precipitation or in a physiochemical alteration of the 


ide by a grant from the Lederle Laboratories Division, 
can Cyanamid Company. 
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mucin-like substances with no loss or destruction of 
pertussal toxin. The results of a typical experiment are 
given in Table 1. It will be seen that the presence of 


TABLE 1 





Appearance of 


Extracting fluid 
supernatant 





Turbid and viscous 


Translucent ; only 
slightly opalescent ; 
straw colored 


Translucent ; slightly 
opalescent ; straw 
colored 


Distilled water 
0.05 M CaCle 


0.1 M CaCl 


0.05 M-0.1 M CaCl, in a 2.5% suspension of H. pertussis 
gives a translucent, slightly opalescent, straw-colored 
solution which contains all of the toxin originally present 
in the suspension. Furthermore, it will be noted that the 
nitrogen content of these CaCl, extracts is considerably 
lower than that of the aqueous extract, indicating that 
the elimination of nitrogenous impurities is also achieved 
at this step. 

Removal or alteration of the mucin greatly influences 
the solubility of the toxin in methanol-water mixtures 
under controlled conditions of pH, ionic strength, and 
temperature (2-6). In aqueous extracts, the toxin is 
insoluble between pH 4.0 and 4.8 at low ionic strength 
and is highly soluble at hydrogen ion concentrations be- 
low pH 5, All precipitates are mucilaginous and dissolve 
with great difficulty in either water or salt solutions. In 
CaCl, extracts, on the other hand, the toxin is soluble 
between pH 4 and 5, but is quantitatively precipitated 
between pH 5 and 6.4 under appropriate conditions of 
methanol concentration, temperature, and ionie strength. 
These precipitates are flocculent and dissolve readily in 
salt solutions. 

While every protein or bacterial suspension will present 
a new problem, it is possible that the controlled use of 
multivalent cations or anions will be of aid in the re- 
moval of mucin-like contaminants from other proteins 
which require purification and characterization. Work 
is in progress in this laboratory on the mechanism of the 
effect of CaCl, and on the influence of inorganic salts 
containing multivalent cations and anions on other protein 
systems. 
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